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  L’océan fait l’objet d’investigations dans plusieurs domaines 
scientifiques. rares sont cependant les recherches portant sur l’océan en 
tant qu’espace. a l’heure d’une augmentation incrémentielle de la pro-
duction d’énergie, de l’exploitation des ressources, des développements 
infrastructurels et logistiques, on observe un changement radical d’échelle 
et d’intensité des besoins en espace. Compris de manière globale, l’océan 
se trouve presque entièrement touché par l’activité humaine. il devient 
ainsi le site d’une convergence spatiale et environnementale, une sorte de 
«hinterland» pour les territoires urbanisés. souvent éloignés et difficiles à 
élucider, de nature relativement éphémère en termes d’urbanité, ces déve-
loppements contribuent néanmoins à faire émerger de vaste portions de 
territoire et laissent ainsi des traces physiques pérennes. Ces phénomènes 
demeurent peu étudiés en terme d’articulation spatiale.
  L’histoire regorge d’exemples de ces formes radicales d’urbani-
sation qui touchent l’océan en tant qu’agent d’un réseau d’interactions pre-
nant place en dehors du champ des droits territoriaux. L’intensification des 
activités mentionées cihaut a cependant ouvert la voie à une territorialisa-
tion de l’océan par le biais de la fixation de zones économiques exclusives. 
une contradiction émerge ainsi entre des systèmes océaniques ouverts et 
des espaces circonscrits par des frontières. en opposition à une notion de 
territoire défini par ses frontières politiques, la présente thèse propose une 
définition intégrée et cinétique du territoire océanique, fondée sur une in-
teraction entre les forces d’urbanisation et les seuils océanographiques et 
biologique. Les propriétés inhérentes à l’espace de l’océan, tout comme les 
interventions culturelles qu’il accueille, forment les composants actifs de 
cette définition. sur la base de cette dernière, il s’agit ici d’identifier et de 
définir des formes spécifiques d’urbanisation étendue (extended urbaniza-
tion) au sein de l’espace océanique.
  La notion d’urbanisation étendue est pensée en lien à l’un de 
trois moments d’interaction propres au processus d’urbanisation tel qu’il est 
envisagé par Brenner et schmid dans le cadre de leur théorie d’une urbani-
sation planétaire.
  Cette théorie trouve ses bases conceptuelles dans le double pro-
cessus urbain décrit par lefebvre dans La Révolution Urbaine, c’est à dire en 
termes d’implosion-explosion. Nous posons la participation de l’espace de 
l’océan à la genèse de morphologies distendues, inégales et indistinctes – à 
ce jour encore peu reconnues en tant que formes «urbaines» – comme une 
catégorie spécifique d’urbanisation étendue. L’urbanisation océane est ainsi 
abordée, dans un premier temps, au travers la littérature scientifique por-
tant sur ce sujet. Cette recherche s’organise autour de quatre thématiques 
comprises en tant que parties prenantes des interactions avec l’espace océa-
nique et représentatives d’un vaste champ de la théorie urbaine : réseaux, 
paysage maritime (seascape), technologie et écologie.
  La recherche empirique est ensuite portée par deux cas d’étude: 
la Mer de Barents et la Mer Baltique. Ces étendues maritimes font l’objet 
d’une analyse spatiale qui repose sur la définition énoncée plus haut de 
territoire urbain. alors que l’urbanisation étendue tisse des réseaux sur les 
fonds océaniques, le paysage maritime produit de l’énergie, la technologie 
permet d’observer les écosystèmes et les questions écologiques s’emparent 
de l’exploration pétrolière.
  Cette étude met au jour des propriétés communes entre ces 
deux mers, tout en discernant les processus urbains qui se manifestent dans 
chaque contexte respectif. L’identification de neuf principes d’urbanisation 
étendue en constitue le résultat. Ces espaces maritimes révèlent par ailleurs 
Résumé Vii
des intensités dispensées en des lieux spécifiques. une série de cinq situa-
tions ont été choisies et ont fait l’objet d’une étude plus fine permettant de 
dégager des condition typologiques: interpénétration, contraction, expan-
sion, assemblage and confluence.
  Le second objectif de cette thèse vise à mettre en lien les résultats 
obtenus avec les pratiques actuelles propres à la planification océanique. 
Quel rôle pour les architectes dans la conceptualisation, la cartographie 
(mapping) et la gestion des espaces océaniques? La mise en résonnance des 
résultats de cette étude avec une évaluation critique des pratiques actuelles 
de planification des océans nous permet d’énoncer la conclusion suivante : 
l’enjeu architectural réside dans le dessin de nouvelles limites en accord avec 
les dynamiques océanes. il s’agit aujourd’hui d’initier le projet de l’océan.
  MoTs-CLÉs
  L’espace océanique, territoire, urbanisation étendue, réseaux, 
paysage maritime (seascape), technologie, écologie.
Résumé Viii
  absTRacT
  although the ocean is investigated by many scientific fields, re-
search about ocean space is scarce. But energy production, extraction of 
resources, infrastructural and logistical development is increasing incremen-
tally, resulting in a quantum shift in scale and intensity of spatial demands. 
almost no part of the global ocean remains unaffected by human impact. 
The ocean is therefore a site of spatial and environmental convergence, a 
type of “hinterland” to urbanized territories. While these developments are 
ephemeral in relative urban terms, often remote and hard to decipher, they 
also carve out vast territories and leave lasting physical legacies. These phe-
nomena have largely escaped spatial articulation.
  history is rich in examples of radical forms of urbanization which 
engaged the ocean as a network agent, without claiming territorial rights. 
intensified activities, however have led to the territorialization of the ocean 
through the establishment of fixed exclusive economic zones. a fundamen-
tal contradiction between open ocean systems and bounded space becomes 
apparent.
  as opposed to to a territory defined by political borders, this thesis 
proposes an integrated, kinetic definition of ocean territory based on oceano-
graphy and biological thresholds with which urbanizing forces interact. Both 
the ocean’s inherent spatial properties and cultural interventions become 
active components. Based on this definition, the first objective is to identify 
and define specific forms of urbanization within ocean space.
  extended urbanization refers to one of the three interacting 
moments of urbanization proposed by Brenner and schmid as part of their 
developing theory on planetary urbanization. This has its conceptual roots 
in the dual urban processes implosion-explosion as described by lefebvre in 
The Urban Revolution. as a specific form of extended urbanization, i argue 
that ocean space participates in the loose, uneven, and indistinct morpho-
logies we are only beginning to recognize as “urban”. ocean urbanization is 
researched first through literature pertaining to four topics which permeate 
interactions with ocean space and which each represent a rich field of urban 
theory; Networks, seascape, Technology and ecology.
  empirical research is then carried out on two case studies; the 
Barents and the Baltic seas. These seas undergo a spatial analysis based on 
the proposed definition of ocean territory. under urbanization processes, 
networks lace the ocean floor, the seascape produces energy, technology 
monitors ecosystems and ecology embraces petroleum exploration.
  The study distills properties common to both seas, but also dis-
tinct manifestations of urban processes within each context. as a result, 
nine principles of urbanization can be identified.
  The seas also revealed dispersed intensities in particular loca-
tions. five such situations were chosen as the object of a closer study, which 
are then proposed as typological conditions: interpenetration Contraction, 
expansion, assemblage and Confluence.
  The second objective of the thesis is to relate these findings 
to current Marine spatial planning. What can architects contribute to the 
conceptualizing, mapping and managing of ocean space? a critical appraisal 
of ocean planning practice in relation to the research findings, concludes 
that the architectural challenge is to redraw limits according to ocean dyna-
mics and to launch the ocean project.
  Key-WorDs
  ocean space, territory, extended urbanization, networks, seas-
cape, technology, ecology.
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thesis	 will	 attempt	 to	 negotiate	 the	 largely	 uncharted	 territory	 of	 ocean	
space	within	the	context	of	global	urbanization	and	trace	a	path	towards	an	
understanding	of	the	resulting	and	embedded	spatial	potential.	
 1.1.1 Fixity And Flux 
	 	 Ocean	territory	is	temporally	and	spatially	in	flux.	Human	interac-
tion	with	the	ocean	has	traditionally	also	been	of	a	fluid	nature,	where	agree-
ments,	negotiations	and	alliances	were	 formed	according	 to	 the	demands	





	 	 The	Vikings	were	an	example	of	a	 skilled	group	who	were	well-
equipped	 enough	 to	 negotiate	 the	 ocean	 and	 develop	 a	 trading	 empire	
	 1	 Halpern	et	al.,	A Global Map of Human Impact on Marine Ecosystems. 
	 2	 Lefebvre,	The Production of Space. p 30
	 3	 Brenner	and	Schmid,	Planetary Urbanization. 
[1]	Sperm	whale,	Kaikoura	NZ
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stretching	 from	Greenland	and	 Iceland	 to	 the	Black	 and	Caspian	 Sea	 at	 its	
height	(ca	900 – 1100	AD).	Although,	according	to	historian	Alan	Palmer,	the	













	 	 	“Places	 are	 seen	 as	 constructed	 through,	 as	 Clifford	 (1997)	
would	 say,	 routes	 as	 well	 as	 roots…	 Communities	 are	 impure	






to	periods	of	unprecedented	expansion	of	 trade	and	 territory	 in	Western	
europe.7	 The	 Lapita	 people,	 the	 predecessors	 of	 the	 Polynesians,	 are	 re-






	 	 But	dynamic	urbanization	processes	are	also	 inextricably	 linked	
to	 regimes	of	 property	 and	ownership	 and	 revolve	 around	fixed	points	 of	
reference	and	development.	Brenner	and	Schmid	describe	 the	annexation	
process	of	vast,	remote	territories	in	the	name	of	capitalist	urbanization	as	
a form of displacement.9	UNCLOS	–	the	 international	 law	governing	ocean	










	 4	 Palmer,	Northern Shores. p 20
	 5	 Doreen	Massey,	Space, Place, and Gender.
	 6	 Larsen,	Urry,	and	Axhausen,	Social Networks and Future Mobilities.
	 7	 De	Landa,	A Thousand Years of Nonlinear History.
	 8	 Von	Borries,	Wagnis in der Südsee – das Rätzel der Polynesier 
	 9	 Brenner,	Implosions / Explosions. 




settlement	 areas	 prevents	 “organic”	 contact.	 Our	 relationship	 is	 media-
ted	and	 technicized.	Specialist	knowledge	and	skills	are	 required	 to	enter	
its	realm	on	an	individual	basis,	and	therefore	the	ocean	takes	on	an	abs-




































the	 two	 seas	 under	 analysis	 in	 this	 thesis	 however,	 never	 exceed	 the	 ex-
clusive	economic	zones.	This	 thesis	firstly	 interrogates	 the	space	 itself,	 its	
inherent	dynamics	and	spatial	properties.	A	definition	of	oceanic	territory	
is	proposed	(s.	1.9)	which	collates	these	physical	and	biological	layers	with	





be more clearly understood.
 
	 1.1.4	 VOCABULARy
	 	 This	 research	 addresses	 the	 results	 of	 urbanization	 processes	
on	ocean	space,	in	particular	the	relative	influence	of	Networks,	Seascape,	
Technology	and	Ecology	within	 these	processes.	Vocabulary	pertaining	 to	
the	ocean	originates	 in	 specialised	 scientific	fields	 such	as	oceanography,	


















ocean space is scarce.


















 13	 	Ballard,	The Eternal Darkness. p 3
 14	 	Vogler,	The Global Commons.	p	6





























	 	 –	 Using	 two	 case-study	 seas,	 to	 investigate	 the	 relationship	
between	forces	of	urbanization	and	the	sea	as	an	environmental	force	with	
its	 own	 spatial	 traditions.	 The	 proposed	 definition	 of	 oceanic	 territory	 is	
tested,	 the	 respective	 influence	 of	 Networks,	 Seascape,	 Technology	 and	
Ecology	is	brought	into	relief,	and	previously	unrecognized	forms	of	urbani-
zation	are	exposed	and	identified.
	 	 –	 To	 propose	 a	 selection	 of	 spatial	 typologies	 within	 the	 two	
case-study	 seas.	 The	 typologies	 should	be	determined	by	 combined	 inte-
ractions	between	Networks,	Seascapes,	Technology	and	Ecology,	which	are	











 15	 	Brenner	and	Schmid, Planetary Urbanization.








and	 their	magnitude	“territorial”,	 they	are	floating	 in	an	undefined	 realm	




	 	 Current	 ocean	 planning	 is	 struggling	 with	 the	 contradiction	
between	 spatial	 definition	 and	 transversal,	 dynamic	 ecosystem	 proper-
ties.	The	research	proposes	ways	of	reconciling	these	apparently	divergent	
streams.	The	particular	contribution	lies	in	the	proposition	that	ocean	ter-






	 	 The	 research	 addresses	 urban	 theorists,	 urban	 designers,	 ar-
chitects,	planners	and	administrators	dealing	with	fluid	 spaces.	 It	aims	 to	
contribute	 to	 the	body	of	 knowledge	 in	urban	 studies,	 crossing	 the	disci-
plines	of	landscape,	infrastructure,	territorial	planning	and	architecture.
	 1.3		 METHOD
	 	 This	 thesis	 is	 a	 result	of	qualitative	architectural	 research	with	
a	 grounded	 theory	 approach	where	 a	 preliminary	 theory	 of	 ocean	 space	

















Barents	Sea	was	therefore	chosen	as	 the	first	case-study	 for	 this	doctoral	
	 16	 Wang	and	Groat,	Architectural Research Methods.
 17	 	Gugger,	Couling,	and	Blanchard,	Barents Lessons. Teaching and Research in Architecture.













ching	 the	urbanization	of	 the	 sea,	 the	Baltic	Sea	was	chosen	as	a	 second	
case-	study.	By	choosing	the	same	analytical	criteria	for	each	case,	the	basis	



















nary typology of spaces found. 













 18	 	Schmid,	Patterns and Pathways of Global Urbanization: Towards a Comparative Analysis.
 19	 Robinson,	Cities in a World of Cities.
 20	 Corner,	The Agency of Mapping: Speculation, Critique and Invention.
 21	 Brenner	and	Schmid,	Towards a New Epistemology of the Urban?
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provided	by	the	literature	review,	which	is	structured	around	the	topics	of	
Networks,	 Seascape,	 Technology	 and	 Ecology.	 These	 topics	 permeate	 the	











































	 	 Part	Two	comprises	 the	 literature	review.	This	part	 is	 structured	






	 	 Network	 theory	 is	 more	 interested	 in	 the	 abstract	 properties	
of	a	system	than	its	spatial	aspects.	This	gives	rise	to	contradictions	when	
1 thesis introduction 1.4 structure 8
applied	to	abstract,	fluid	ocean	space,	which	is	however	composed	of	dense	
materiality.	 Networks	 are	 a	 vehicle	 through	 which	 urbanization	 extends	
long-distance	in	a	systematic	way,	utilizing	both	virtual	and	physical	connec-
tions.	Maritime	transport	systems,	cables	and	pipelines	construct	networks	




























contribution.	 Firstly	 the	 Barents	 and	 Baltic	 Seas	 are	 introduced	 through	
their	similarities	and	differences.	The	same	themes	of	analysis	and	hence	
the	common	components	are	used	for	each	sea,	which	allows	differences	





part,	 since,	 for	example	networks	can	be	both	organic	and	 inorganic.	The	
seascape	 is	also	 formed	 through	 fundamental	oceanography,	fish	popula-
tions	and	inorganic	technological	management	systems.	




cal	 “nodes”	have	been	 selected	 for	 closer	examination	and	are	proposed	
as	typologies	in	the	subsequent	chapters.	The	second	section	of	part	three	
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which	are	then	validated,	completed	or	refuted.	
Interpenetration	is	marked	by	the	Nysted	windpark	 in	the	southern	Baltic	
















tion	of	petroleum	 infrastructure	and	environmental	 protection	 in	 the	Ba-
rents sea. 






between	planning,	 strategy	and	design.	The	extent	 to	which	 the	 inherent	










graphy.	 Urban	markers	 are	 sparse,	 protection	 from	 environmental	 condi-









bal scales as a form of project.22	Edward	Soja	expanded	the	idea	of	the	city	
 22	 Katsikis,	On the Geographical Organization of World Urbanization. 


















	 	 A	 geographical	 perspective	 on	 urban	 processes	 is	 however	
more	than	a	question	of	scale	and	morphology.	The	relationship	between	
urban	 systems	and	 infrastructure,	ecology,	physical	 geography	and	geolo-




Monu	 magazine,	 stressing	 that	 while	 natural	 (physical)	 geography	 offers	
lessons,	 for	example	 in	areas	such	as	water	management,	 the	work	of	an	
architect	necessarily	produces	artificial	geography.26 
















in	 energy	 regimes	 has	 long	 internalized	 benefits	 and	 accrued	
them	 to	 the	 urban	 centre	while	 “externalizing”	 costs	 –	 sliding	
 23	 Edward	W.	Soja,	Postmetropolis.
 24	 Jacques	Lévy,	Le tournant géographique.
 25	 Lévy,	Eine Geographische Wende. 
	 26	 Upmeyer,	Working with Geography. Interview with Bernardo Secchi. 
 27	 New	Geographies	Research	Lab,	Research Statement. Geography as Paradigm. 
 28	 Ghosn,	Landscapes of Energy.





















Alliances	 and	 rivalries	between	 tribes,	 political	 units	 or	 confederations	 at	
sea	were	fluid	and	dynamic,	similar	to	the	situation	on	land.	However,	the	
first	 fundamental	 legal	 territorial	 concepts	 of	 an	 international	 dimension	
were	initially	discussed	and	ratified	in	relation	to	the	ocean.34
	 1.6.1	 MARE	NOSTRUM

















 30	 Lefebvre,	The Production of Space.
 31	 Edward	W.	Soja,	Postmetropolis.
 32	 Steinberg,	The Social Construction of the Ocean.
 33	 Edward	W.	Soja,	Postmetropolis.	p	6
 34	 Theutenberg,	Mare Clausum et Mare Liberum.
 35	 Steinberg,	The Social Construction of the Ocean.
	 36	 Ibid.	p	67
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  Mare Liberum	was	the	title	of	the	influential	book	by	Dutch	jurist	
and	philosopher	Hugo	Grotius	published	 in	1609.	 This	was	a	 response	 to	
international	discussions	on	the	rights	of	passage	at	sea,	 in	particular	 the	
Pope’s	 famous	bull	 of	 1493,	 resulting	 in	 the	 Treaty	 of	 Tordesillas	 in	 1494	
which,	following	the	Spanish	and	Portugese	expeditions	during	the	golden	




gaining	maritime	dominance	and	had	expanded	 trading	 interests	 towards	
India,	part	of	Portugal’s	mare clausum according	to	the	Papal	Bull.	
	 	 Even	though	the	British	had	previously	argued	for	mare liberum 
















 37	 Ehrensvärd,	Kokkonen,	and	Nurminen,	Die Ostsee.
 38	 Theutenberg,	Mare Clausum et Mare Liberum. 
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NORMAL BASELINE

























ART. 1.1.1 AND PART XI
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this	 zone	 as	 a	 legal	 entity	marks	 the	 re-emergence	 of	 the	mare clausum 
concept,	and	a	restriction	to	the	principle	of	a	mare liberum.	Further	to	this,	
while	territorial	claims	in	the	ocean	have	a	long	history	oscillating	between	







	 	 At	 the	 same	time,	 the	 visualisation	 of	 overlapping	 ocean	 uses	
which	has	only	 recently	been	undertaken	 in	a	 systematic	way	due	 to	 the	
advent	of	ocean	planning,	presents	a	 strong	case	 for	 the	need	 to	 resolve	
spatial	conflicts	[6].	This	thesis	proposes	a	re-evaluation	of	the	plan as a me-
thod	of	organising	ocean	space	and	proposes	instead	a	fluid	project which	is	
capable	of	incorporating	the	ocean’s	own	spatial	characteristics.
 1.7  Precedents 
	 	 The	ocean	as	a	spatial	entity	has	been	alluded	to,	but	only	rarely	
been	 the	 subject	 of	 a	 full	 architectural,	 urban	 or	 territorial	 investigation.	
Precedents	are	the	Multiplicity	study	Around a Solid Sea led by stefano Boeri 
and	John	Palmesino	and	the	Singapore	Hinterland investigation	headed	by	
 39	 UN,	UNCLOS 1982.
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[5]	Spatial	Plan	for	the	German	North	Sea,	2009
















 1.7.1 Around A solid seA
	 	 Boeri	 is	 interested	 in	 clarifying	 the	 human	 geography	 of	 the	
Mediterranean	 and	 how	 identities	 are	 impacted	 by	 the	 intensification	
of	 flows	 across	 the	 sea.	 The	project	 reveals	 specialized,	 highly	 controlled	
trajectories	which	are	mutually	exclusive	and	seldom	provide	the	possibi-
lity	of	natural	exchange.	Flows	are	distorted	through	the	effects	of	funnels, 
bridging points, collision points, compression points and clearings. Because 






























litical	 context.	Oceans	 are	 understood	 here	 as	 a	 cultural	 artefact	 bearing	
 40	 Topalovic	et	al.,	Architecture of Territory – Hinterland.
 41	 Boeri	and	Palmesino,	Around a Solid Sea.
 42	 Topalovic,	The Missing Map – Exploring Singapore beyond the Border.
 43	 Fossey,	Top 100 Container Ports 2012.
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[6]	A	Sea	of	Chaos,	overlapping	spatial	claims	in	the	Belgian	EEZ,	North	Sea.



























droit à la ville.
  The Urban Revolution	 (originally	 La	 Révolution	 Urbaine,	 1970)	








tion».	 For	 this	 reason	we	cannot	 yet	 recognise	 the	urban,	which	appears	
in	unfamiliar	forms	and	rejects	the	space-time	characteristics	of	 industrial	
rationality.	Lefebvre	describes	this	new	urban	field	as:
	 	 	“A	 highly	 complex	 field	 of	 tensions,	 a	 virtuality,	 a	 possible-im-
possible	 that	 attracts	 the	 accomplished,	 an	 ever-renewed	 and	
always	demanding	presence-absence.”47
The	conceptual	framework	offered	by	Lefebvre	in	order	to	understand	this	
urbanity is structured around levels and dimensions.	 Particular	 to	his	 fra-
mework,	 is	 the	 inclusion	of	both	virtual	and	 real	manifestations	of	urban	
processes;	 the	 global	 level,	 for	 example	 includes	 abstract	 relationships	
 44	 Lefebvre,	The Production of Space. p 431
 45	 Lefebvre,	The Urban Revolution. p 1
	 46 ibid p 32
 47 ibid p 40








	 	 Having	 established	 his	 arguments	 for	 the	 emerging	 urban	 so-
ciety,	 Lefebvre	examines	 the	nature	of	 space	 itself	 and	 its	 relationship	 to	
production	in	The Production of Space,	first	published	as	La production de 
l’espace	in	1974.	The	spaces	produced	by	social	interactions	take	on	many	
forms	which	co-exist,	interpenetrate	and	can	be	superimposed	on	one	ano-



































 48	 Lefebvre,	The Production of Space.	p	306
 49	 Castells,	La question urbaine.
















For	 this	 reason,	 and	 corresponding	 to	 their	 relatively	 recent	 translation	
into	 English,	 these	 works	 have	 subsequently	 inspired	 and	 re-invigorated	



























 50	 Stanek	and	Henri	Lefebvre,	Henri Lefebvre on Space.
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 52	 	Lefebvre,	The Urban Revolution. p xiii
 53	 	Merrifield, The Urban Question under Planetary Urbanization.
 54  Brenner	and	Schmid,	Planetary Urbanization.
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	 	 This	 investigation	on	ocean	 space	makes	 reference	 to	 the	 idea	
of	“operational	landscapes”	as	proposed	in	the	outline of an urban theory 
without an outside,	Neil	Brenner’s	introduction	to	Implosions/Explosions.60 




previously	 land-based	 industries	 such	as	off-shore	energy	production	and	
the	extraction	of	minerals.	These	developments	are	accommodated	within	
national	 EEZs	 through	 politics	 and	 in	 international	 waters	 through	 other	
processes	of	legitimization.	They	bring	concrete	physical	changes	to	ocean	













 1.9.1 oceAn toPogrAPhy
	 	 Spatial	 delineation	of	 the	world’s	 oceans	 and	 seas	was	 under-
taken	by	the	International	Hydrographic	Organization	in	1952,	in	the	com-
mon interests of sailors and mariners.61	These	limits	were	roughly	based	on	
bathymetry,	 had	 no	 political	 significance	 and	 are	 still	 frequently	 referred	
 57 ibid. p 21
 58	 Brenner, Theses on Urbanization. p 107
 59 ibid. p 95
	 60	 Brenner,	Implosions / Explosions. p 22
	 61	 International	Hydrographic	Organization,	Limits	of	Oceans	and	Seas.

















bours,	wind	 and	water	 currents,	 have	 then	 structured	human	 interaction	
with	the	sea.	I	claim	that	the	spatial	entity	of	a	bathymetrically-defined	sea	
can	be	conceived	of	as	territory,	even	if	the	Latin	terra means land. 
	 1.9.2	 OCEAN	TERRITORIALIZATION	























at	 large	 existed	 only	 in	 specific	 cases	where	 political	 power	 or	 unity	was	
united	with	geography,	creating	a	unified	ocean	“space.”	The	examples	of	
mare clausum	 described	 above	provide	 a	 clear	 illustration	of	 this.	 At	 the	
	 62	 	Ocean	depths	exceed	the	highest	mountains:	Mt	Everest	=	8,848	m	high,	depth	Chal-
lenger	deep	in	the	Mariana	Trench=	ca.	11,000	m.
	 63	 Elden,	Land, Terrain, Territory.
	 64	 Elden,	Missing the Point.




ted	 in	 the	prize	being	awarded	to	 the	English	watchmaker	 John	Harrison,	
in	1774,	(38	years	after	his	first	instrument	H1	made	its	trial	voyage)	is	an	













describes	 the	modern	 idea	of	 state,	and	 the	modern	concept	of	 territory	














tical	historical	period	Elden	 refers	 to	 in	his	 research	on	 the	origins	of	 the	
concept	of	territory.	Since	the	17th	century,	the	territorialization	of	the	sea	








racterised	by	 the	dialectic	of	 territorialisation/deterritorialization,	 geogra-
phy	still	remains	paramount	to	the	globalization	project.68
	 	 As	 an	 alternative	 to	 a	 definition	 based	 on	 contained	 space,	
French	geographer	Bernard	Debarbieux	defined	territory	as:	
	 65	 Sobel,	Longitude.
	 66	 Elden,	Missing the Point.
	 67	 Steinberg,	The Social Construction of the Ocean. p 105
	 68	 Elden,	Missing the Point.
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entering	a	“new	territory”	 that	 is	so	new	 it	bears	almost	no	resemblance	
with	what	was	called	territory	before.70	Concepts	of	territory	have	become	







	 	 The	type	of	map	Latour	proposes	 is	not	a	static	representation,	












	 69	 Vincent	Kaufmann,	Rethinking the City: Urban Dynamics and Mobility 
 70	 November,	Camacho-Hübner,	and	Latour,	Entering a Risky Territory.
[7]	Exploration	licensing	areas	on	the	Norwegian	continental	shelf,	2014.
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mapping	would	describe,	is	also	similarly	heterogeneous	and	composed	of	
diverse	layers	of	physical	and	abstracted	realiti	es.
 1.9.4 A ProPosed deFinition oF oceAn territory 
	 	 The	ocean	territory	I	propose	is	then	composed	of	two	essenti	al	







The	 biological	 territory	 is	 closely	 connected	 to	 the	 geophysical	 base	 and	












	 	 This	 investi	gati	on	 of	 ocean	 space	 aims	 to	 expose	 and	 identi	fy	
previously	unrecognized	forms	of	urbanizati	on,	providing	new	insights	into	




















 71	 Næss	and	Rothenberg,	Ecology, Community and Lifestyle.
 72	 Patt	erson,	Ecological Economics of the Oceans and Coasts.
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urbanization	processes	as	open,	interconnected,	planetary	systems.








history	 they	have	 facilitated	 radical	 forms	of	 urbanization	which	have	 re-










 74	 Vogler,	The Global Commons.
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 2 literature review
  iNtrODuCtiON: a BriDGe tO OCeaN SPaCe
The literature review is based on the proposition that four interconnected 
topics have highly influenced the urbanization of the sea; Networks, Sea-
scape, Ecology and Technology. The spatial significance of each of these top-
ics is as obvious as it is difficult to pin down.
  Since the double revolutions of containerization and mechanized 
bulk transport in the 1960s, shipping volume has increased exponentially, 
initially encouraged by low fuel prices and the move away from state control 
to market economy approaches.1 Today 80% of world merchandise trade by 
volume is carried by sea. Shipping networks are a primary structuring element 
of ocean space, yet outside of predetermined shipping lanes, each passage 
may follow a singular path which is registered electronically, but which leaves 
only temporary physical traces in its wake. Seascape refers to the landscape 
of the sea, which has a range of dimensions unseen from the ocean surface. It 
follows that our manipulation of the ocean’s materiality also goes largely un-
seen. This is true for traditional, habitual interaction such as fishing, but also 
for infrastructural modification of the seascape for the purposes of pipeline 
and cable-laying. Further to this, new structures emerge in ocean space as 
a result of diverse forms of energy production, interrupting the horizon and 
producing a new seascape image. Technology is also employed to demarcate 
ocean space, and since the ocean is deep and flowing, this demarcation re-
mains in an abstract, electronic form without being visually evident. Ecological 
systems have critical spatial dimensions which, while understood by special-
ists, are slow to be mapped in a way comparable to other “uses” of ocean 
space. Because of seasonal dynamics, fish populations, for example, often re-
main spatially undocumented. Technology provides for human access to the 
ocean, therefore it pervades every aspect of our large-scale interactions. 
  It is for these reasons that the above four topics have been cho-
sen to structure the review above other potential thematic approaches to 
ocean space. They contain inherent contradictions of presence and absence 
which demand closer investigation and interrogation. Furthermore, these 
four topics emerged from the preliminary research in different combina-
tions, leading to the following questions and observations: 
  – Is there a chronological sequence of “development” in the 
ocean such as Lefebvre’s observation; “in short, the rural, industrial and ur-
ban succeed one another? 2 An exploration of this idea of progression would 
begin with traditional primary production such as fishing the seascape. 
Through the application of technology, intensification of all maritime sec-
tors including fishing, has taken place, resulting in an unevenly industrial-
ized ocean. Have these steps prepared the ground for the urban, and if so 
what kind of urbanity can develop on such a foundation? At the same time, 
although the “natural” space of the ocean has been almost completely dis-
solved, ecology reappears in ocean space as a marriage of the oceanic eco-
systems and human intervention, again mediated through technology. 
 1 Stopford, Maritime Economics.
 2 Lefebvre, The Urban Revolution. p 78
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  – The physical force, materiality and multiple dimensions of in-
herent ocean space are unique. In a discussion on urbanization, how can 
they be represented? Ecology and Seascape are two topics which could take 
on this role. Within the complete thesis framework, the inherent qualities 
of ocean space represented by these two poles, are confronted with the ur-
banizing forces of technology and networks. Viewed from this perspective, 
it is expected that the resulting interactions between the four topics will 
determine the specificities of urbanization in ocean space.
  – In practice, I argue that the most frequent ocean activities lie 
within these four topical domains:
  Networks: cables, pipelines, shipping.
  Seascape: Fishing, aquaculture, wind energy, oil production, gas 
production, dredging and sediment extraction, dumping.
  Technology: military practice, research, oil and gas exploration.
  Ecology: conservation, cultural heritage (shipwrecks, archaeology).
Hence, the pertinence of these topics is validated by their reappearance un-
der different examination criteria; the spatial contradictions between pres-
ence and absence, a progression of development, opposing poles of inher-
ent ocean and urbanizing forces and the four main categories of current 
ocean use.
  The review must achieve a further task in this thesis. Literature 
on each of the four topics is prolific, however, literature related directly to 
ocean space is rare. Therefore the review must build a conceptual link to 
the ocean as an urban phenomenon, which is rooted in and inspired and 
structured by, the chosen works/ it becomes “a bridge to ocean space”. Each 
topic brings specific questions to the discussion on ocean space as an urban-
ized realm, which are integrated into the four parts.
  Primary SOurCeS
  The primary theoretical sources of this thesis, Lefebvre and Bren-
ner and Schmid, have been presented in the introduction. I argue that the 
world’s oceans are implicated in the process of planetary urbanization, that 
the inherent space of the ocean interacts with this process as an active 
agent and that particular typologies of extended urbanization are produced 
as a result. The state of the art of urban theory – a “theory without an out-
side” – enables the oceans, which had previously received scant attention 
within urban debates, to be examined from a new perspective. Previous 
knowledge of historical interactions with ocean space can therefore be re-
visited. This makes a certain work relevant to the discussion, for example 
Phillip Steinberg, who does exactly this in his book The Social Construction 
of the Ocean, Fernand Braudel and Manuel de Landa. 
  The ocean emerges from this retrospective as a context where 
forces have been played out and where radical forms of urbanization emerge. 
Deleuze and Guattari’s ideas on nomad space and also specifically on the 
ocean in relation to this are an important reference in different sections of 
the thesis. Bruno Latour’s Actor-Network – Theory is useful in linking animate 
and inanimate objects and events which can be seen to make up the dynamic 
environment of the ocean. The mobile, trans-national aspect of ocean space 
is discussed through the work of Appadurai. The four topics are artificially 
separated in the review in order to establish a conceptual terrain within which 
each field can each be considered in its own right including particular links to 
history, philosophy and practice. In this way, the literature review aims to con-
struct a landscape of thought as a basis for the subsequent detailed analysis of 
ocean space under urbanization processes in the Barents and the Baltic Seas. 
 
2 literature review 2.1 NETWorkS 31
 2.1 NETWorkS
  iNtrODuCtiON
  Urban history is to a great extent a history of transactions, ex-
changes and connections, and therefore tightly interwoven with the con-
cept of networks [1]. These dynamics interact with mechanisms of control 
and enclosure which have aimed to establish regulations, to fix urban bor-
ders and which have left lasting physical legacies. Network activity, on the 
other hand, while exerting great influence on urban relations, may be dif-
ficult to grasp and represent. Swyngedouw argues that both networks and 
bounded space are subject to globalization mechanisms whcih infiltrate all 
scales, but which result in particular tensions:
   “The current process of transformation will be considered from 
the vantage point of the reorganisation of the geographical scales 
of economic and political life. In particular, the tensions between 
the rhizomatic rescaling of the economic networks and flows on 
the one hand and the territorial rescaling of scales of governance 
on the other.”3
ocean space has also been etched with borders, but it has maintained a spe-
cial status aligned to flows and trade and has privileged transport and com-
munication networks which channel these flows. ocean networks have been 
paramount in the construction of radical urban systems formed by multiple, 
heterogeneous and autonomous entities. In order to understand the effects 
of such dynamics, the consequences of a topographical/topological merger 
and the challenge of reconciling spaces of flows with geographical place, this 
review presents state-of-the art positions which focus on networks in their 
spatio-cultural dimensions. 
  Firstly, the fundamentals of abstract networks are presented.
  Secondly, networks of cultural exchange are discussed. I argue 
that the cultural aspect of networks and the role played by the oceans forms 
an important basis for understanding extended urbanization in a historical 
context. This exchange is then linked to urban networks mediated by the 
ocean and the “great void idealization” is introduced – a conceptual construc-
tion which is aligned to the scale-less, topological property of ocean space.
  The third section revisits Lefebvre’s stance on networks as an in-
tegrated component of urbanization processes, which is further developed 
by Brenner and Schmid through their three-dimensional concept of space 
under planetary urbanization. Studio Basel’s study then offers a concrete 
insight into the workings of networks in differentiated urban contexts within 
a fully urbanized Switzerland.
  Three further positions make important contributions to the dis-
cussion on network space and how they overlay urban systems. Gabriel Du-
puy advocates a new type of network urbanism, Nick Dunn sees networks 
contributing to multi-layered urban landscapes of both digital and physical 
networks and Jacques Lévy argues that there is no contradiction between 
material and immaterial forms of human interaction.
 2.1.1 ABSTrAcT NETWorkS : EULEr, MorENo, cASTELLS
  Networks are by definition non-spatial. The study of networks 
emerged as a means of analyzing complex relational data in different disci-
 3 Swyngedouw, Globalisation or “Glocalisation”?
[1] 200 years of ocean journeys 1800 – 2000
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plines, combining ideas from mathematics, physics, biology, computer sci-
ence, the social sciences and many other areas. This makes it an interdisci-
plinary field which seemingly brings order to complex structures and enables 
them to be represented as a diagram. Network studies focus on the abstract, 
systematic aspects of a network as opposed to its physical properties:
   “A Network is a simplified representation that reduces a system 
to an abstract structure capturing only the basics of connection 
patterns and little else.”4 
The origins lie in the first examples of graph theory proposed by the Swiss 
mathematician Euler who presented the solution to the famous “seven bridges 
of königsberg” problem using what would subsequently be called the Eulerian 
circuit theory in 1735.5 The diagrammatic abstraction of relationships was de-
veloped independently by Austrian psychiatrist Jacob Moreno who is accred-
ited with being one of the founders of social network analysis and who pub-
lished some of the first graphical representations of social relations in 1934.6
  Within this study, spatial aspects of network behavior are large-
ly irrelevant to the system, which is based on two elments, the vertex and 
the edge – a path connecting vertices [2].7 Notions of distance, density and 
connectivity are mathematically defined according to the characteristics of 
these two elements and, although borrowing terminology from spatial dis-
course, spatial relevance is minimal. 
  research on the behavior of network systems has led to discov-
eries such as the “small-world effect” occurring in all types of networks, 
whereby the “geodesic distance”8 between two vertices is short. Empirical 
research carried out on social networks by psychologist Stanley Milgram in 
the 1960s resulted in what is known as “the six degrees of separation”. This 
principle states that in social networks, any person can reach any other per-
son through six intermediate social connections.9 Paths taken over the inter-
net to a required endpoint have also been found to be short – between 10 
to 20 hops. These experiments demonstrate the high levels of connectivity 
achieved in the respective networks.
  Depending on particular factors, “natural” patterns tend to 
emerge in networks. one example is the tree-like structure formed by paths 
from any single source to a set of destinations, or vice-versa. river systems 
produce this pattern, some road networks and also the internet system it-
self [3]. Networks can potentially operate over vast scales, but are equally 
relevant and display the same essential properties at a small scale. There-
fore, networks are characterised by the dominance of the topological over 
the topographical. Topology derives from the Greek “topos” – place and 
“logos” – study, and can be defined as the mathematical study of shapes 
and spaces concerned with continuity and connectivity. Topography derives 
from topos and “grapho”- write, and is understood as the study of surface 
shape and features, in particular the three dimensional qualities.
 4 Newman, Networks. p 2
 5  The problem was to ascertain the possibility of crossing each bridge only once in order 
to complete a full circuit of all 7 bridges – Euler proved that it was not possible because 
not every vertice had an even degree. 
 6 Moreno, Who Shall Survive?
 7  The names of these elements change according to the discipline, for example in physics 
vertices=sites, edges= bonds; in sociology  vertice = actors, edges = ties; in computer 
science vertice = node, edges = links.
 8 The shortest route (in edges) from one vertex to another is the geodesic distance.
 9 Easley, Networks, Crowds, and Markets.
[2] A small network composed of 8 vertices and 
10 edges.
[3] representation of the internet.
Vertex
Edge
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Networks such as transport systems will, however, have not only properties 
solely associated with the network itself, but will also have local, geograph-
ically-rooted aspects. It is at this intersection of the topographical and the 
topological that networks become interesting from a spatial perspective; 
contradictions between fixity and flows, between stability and permanence 
and between control and emergence, are brought into relief.
  The emergence of a new global economy closely linked to the 
informational economy was the subject of sociologist Manuel castells’ in-
fluential work The Rise of the Network Society10, within which the abstract, 
scale-less properties of networks were contrasted to the traditional modes 
of spatial conceptualization. This is linked to the contradiction between so-
ciety’s historical modes of production and organization and informational-
ism – the mode of development which has shaped and continues to shape 
society since the end of the 20th century:
   “There is a split between abstract instrumentalism and histori-
cally-rooted, particular identities… a structural schizophrenia be-
tween function and meaning”.11
castells argues for the predominance of flows in the organizing “architec-
ture” of this system, which is based on asymmetric, independent powers 
which are not geographically related and which use the technological infra-
structure of the informational economy. The three main “spaces of flows” 
within this system bear a strong relation to network theory, comprising, 
firstly, the circuit – the fundamental spatial configuration of the communica-
tion network, secondly, nodes and hubs- developed through locally-based 
activities, serving a key function in the network and taking over the role of 
exchange and co-ordination and, thirdly, the spaces of the managerial elite- 
a secluded community whose identity is derived from managerial member-
ship and not from a cultural group. The latter describe “personal micro-net-
works within functional macro-networks”.
  According to castells, places do not disappear, but their logic and 
meaning are absorbed in the network. The technological infrastructure de-
fines a new type of space, just as railway regions defined economic regions 
in the industrial economy and “links up specific places with well-defined so-
cial, cultural, physical and functional characteristics”.12 However castells also 
confirms that, despite the ubiquity of flows and the potential emergence of 
a new spatial order based around this abstract materiality, an unresolved 
chasm exists between the ahistorical space of flows and “place-based” space.
 2.1.2 cULTUrAL NETWorkS : cLIFForD, APPADUrAI
  The work of historian James clifford is concerned with chal-
lenging the myth of historical continuity regarding discussions of culture. 
He considers this a biased perspective which represses “the impure, unruly 
processes of collective invention and survival”.13 His argument is based on 
the idea of heterogeneity and displacement as an essential factor in the 
nourishment and development of culture, and he challenges the common 
assumption that “roots always precede routes”.14 Historically, clifford main-
 10 castells, The Rise of the Network Society.
 11 Ibid. p 3
 12 Ibid. p 413
 13 clifford, Routes.
 14 Ibid. p 3
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tains that political forces such those embodied in the idea of a nation, seek 
to control what are inherently natural forces of movement and “contamina-
tion”. Such an “imagined community” and its borders then requires constant 
and often violent maintenance.
  While cultural “crossings” are a permanent feature throughout 
history, according to clifford, a new combination of three factors has re-
sulted in emerging concepts of a trans-local culture; the continuing lega-
cies of empire, the effects of unprecedented world wars and the global 
consequences of industrial capitalism’s disruptive restructuring activity.  In 
this sense clifford argues that Networks both pre-suppose and exceed cul-
tures and nations. clifford makes reference to socio-cultural anthropologist 
Arjun Appadurai who examines the condition of modernity and its post-
national political order through the interconnected phenomena of mass 
media and mass migration, which have established what he calls “relations 
of disjuncture”.15 While networks have always been a vehicle of cultural 
transport, Appadurai argues that certain characteristics of the contempo-
rary condition intensify the levels of migration related to refugees, labour 
and education and in combination with mass-media, may result long-term 
in a cultural freedom and sustainable justice outside the nation state which 
“could be the most exciting dividend of living in modernity at large”.16 ap-
padurai’s well-known “scapes” describe five types of global cultural flows 
which are formed by specific, fluid and irregular connections; ethnoscapes, 
mediascapes, technoscapes, financescapes and ideoscapes.17 A constant 
tension exists between the moving and the stable within which everybody 
is engaged. In the case of Mumbai, for example, this tension refers to net-
works extending well beyond the city combined with the wish to produce a 
legible local stability. 
  This perspective outlines the complexity, instability, global range 
and specificity of parallel interacting networks operating in a post-national 
space.
 2.1.3  UrBAN ocEAN NETWorkS : BrAUDEL, DE LANDA, STEIN-
BerG
  The social and cultural aspects of networks described above are 
firmly embedded in history. I argue that parts of this history are closely linked 
to the ocean as an agent of connection and that radical forms of urbanity 
resulted from trading networks exploiting the ocean before the rise of the na-
tion state. The Hanseatic League operating in the Baltic Sea and beyond from 
the 13th to 16th centuries with a network of 200 free trading towns and the 
Venetian Empire from the 11th to 17th centuries are examples of this type of 
urbanization.18 Braudel’s well-known example of the Venetian postal system, 
undisputed in its efficiency and reliability, in particular between constantino-
ple and Venice in the 16th century, demonstrates the extent and sophistica-
tion of communication networks during this period.19 Through a combination 
of overland and sea travel, letters are estimated to have taken between 25 to 
30 days to reach Venice from constantinople. A further example is the Euro-
 15 Appadurai, Illusion of Permanence.
 16 Appadurai, Modernity at Large.
 17 Ibid.
 18 See 3.2.2 HISTorIcAL BAckGroUND, BALTIc SEA.
 19 Braudel, The Mediterranean and the Mediterranean World in the Age of Philip II.
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pean expansion and colonization which took place between 1450 and 1800 
and established an empire based on oceanic rather than terrestrial domi-
nance. researchers argue that this expansion reconfigured international rela-
tions towards a global rather than regional system.20 
  In a similar vein to clifford, Manuel de Landa contradicts classical 
versions of history which have promoted a linear model leading to the singu-
lar outcome of equilibrium. Instead he presents human progress from 1000 
to 2000 AD as a non-linear process and traces the emergence of Europe as a 
dominating cultural and technological force due to non-linear dynamics:
   “Dynamical systems operating far from equilibrium, that is, tra-
versed by more or less intense flows of matter-energy that pro-
voke their unique metamorphoses.”21
Markets and exchange facilitated these flows. Within this context, de Landa 
distinguishes the network type of urban system from the central place sys-
tem. In the network system, groups of cities form a meshwork-like assem-
blage within which they are functionally complimentary and where the “key 
systematic property is nodality rather than centrality.”22 By contrast, in the 
central place system the city may be a political capital such as Paris, Prague 
or Milan, which is geographically connected to the regional area. 
  Meshworks featured gateway cities which were maritime ports 
connected by the Mediterranean, Baltic and North Seas. These cities traded 
in luxury items over long distances. They were not interested in accumulat-
ing territory and “exhibited the kind of weightlessness or lack of inertia that 
we associate with transnational corporations today.”23 Their ties to one an-
other and to overseas settlements were stronger than those to settlements 
in their geographical proximity. core cities in the network, such as Venice, 
Genova, Antwerp, Amsterdam and London, had different degrees of stabil-
ity and could also replace each other. De Landa argues that uncertainty and 
friction in a meshwork system generate self-organization and the levels of 
complexity which enabled the “industrial take-off” of the economy in Eu-
rope at around 1000 AD. The relationship between meshworks and central 
places, however, was also dynamic. centralized forms of control were set in 
place when volumes of trade became extreme, resulting in an “anti-market” 
effect and in the emergence of further meshwork entities elsewhere. De 
Landa borrows the “anti-market” idea from Braudel who used this term to 
describe the exploitive business practice of trading companies in the 18th 
century which he argues represented the essence of capitalism.24 Through 
De Landa’s work, the ocean emerges as an essential element in the forma-
tion of meshworks during this period of history. He also vividly describes 
how networks persist parallel to, and in interaction with, political restric-
tions such as borders and centralities. Yet networks are by definition work-
ing towards speed and directness, therefore operating in direct competition 
to other systems of order. 
  The “common” status of the ocean generally agreed by mari-
time nations according to the mare liberum principle (as described in 1.6.2), 
suited their expansionist and trading ambitions. The ocean represents a 
 20 Mancke, Early Modern Expansion and the Politicization of Oceanic Space.
 21 De Landa, A Thousand Years of Nonlinear History. p 28
 22 Ibid. p 39
 23 Ibid. p 128
 24  Braudel, Civilization and Capitalism. Braudel argues that the beginnings of capitalism 
were in the Italian city states of the 13th century.
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neutral domain compared to the territory of nation states and, therefore, 
network activity at sea is less impeded by political borders. This concept is 
still ingrained in the UNcLoS regulations regarding activities at sea, where 
shipping activity is given priority and merchant ships are afforded the right 
of peaceful passage by law.25  Built on this history, the ocean as a site of flux 
and movement potentially provided a continuous space for network func-
tions largely unencumbered by other spatial claims. 
  Geographer Phillip Steinberg has pioneered research into ocean-
space; that is, the ocean as a spatial entity distinct from land-space, yet also 
as a site shaped by important physical and social processes.26 one conveni-
ent and therefore, persistent spatial model of the ocean for the western 
world, is described by Steinberg as the “great void idealization”, where the 
ocean is conceived as a surface for movement to be kept “free” at all costs. 
This implies an “unmanaged” space to be used by all and an exploitation of 
the topological potential of ocean space. Steinberg argues that during the 
period of mercantilism beginning in the late Middle Ages when sea power 
was established as the means to political and economic power, the sea was 
the surface across which the “channelled circulation” of trade transpired. 
From the mid 18th century and the beginning of industrial capitalism, the 
sea began to be more intensely used for deep-sea fishing and the laying of 
submarine communication cables. coastal waters also became accepted as 
a developable territory. However, the predominant idea of the ocean void 
to serve the maritime transport network existed alongside these parallel 
models. Therefore, according to Steinberg, the double desires to both ter-
ritorialize the sea and to maintain a “free” zone for trade, characterize the 
essential and contradictory properties of capitalist spatiality. 
 2.1.4   INTEGrATED AND ExTENDED NETWorkS : LEFEBVrE, STU-
DIo BASEL, BrENNEr AND ScHMID
The concept of networks is fundamental to Lefebvre’s “search for a unitary 
theory” in that it relates to the dynamics of implosion-explosion and the 
systems which serve this mechansim. For Lefebvre, implosion-explosion is a 
simultaneous process of the concentration of people, wealth, instruments, 
and thought in places of centrality and the “projection of numerous, distinct 
fragments… peripheries, suburbs, satellite towns… into space.”27 This model 
adds new dimensions to urban relations, which are then expressed through 
the multiplication of exchanges.
  Lefebvre describes how the many different, intertwined social 
spaces are made real by the networks of relationships and how historical 
markets are overlaid with contemporary markets, each of which has its own 
network. The circulation of capital and the exchange of commodities or la-
bour are examples of this. For Lefebvre, networks are inseparable from the 
materials and locations with which they interact, since it is these social in-
teractions which produce space itself: 
   “Social space contains a great diversity of objects, both natural 
and social, including the networks and pathways which facilitate 
the exchange of material things and information”.28
 25 UN, UNCLOS 1982.
 26 Steinberg, Navigating to Multiple Horizons.
 27 Lefebvre, The Urban Revolution. p 14
 28 Lefebvre, The Production of Space. p 77
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Hence networks serve and accelerate the interactions associated with the 
extension of the urban as a result of implosion-explosion.
  Using Lefebvre’s ideas as a conceptual backdrop, the three con-
cepts of Networks, Borders and Differences are used by Studio Basel to 
guide their comprehensive investigation of the specific urban character of 
Switzerland. Networks are defined here as “systems of exchange, either of 
concrete or immaterial nature”.29 Social processes are integrated into both 
these types of exchange which, however, are also based on physical infra-
structure and real space with physical dimensions. The authors see the city 
as being the form of network with the greatest density. The study examines 
three particular network features within the Swiss context; intensity of in-
teraction, network extension/range and heterogeneity/complexity.
   “The city acquires its particular physiognomy through the inter-
play of these three properties”.30
According to the study, a metropolitan region will typically display the most 
intense interactions, will have developed networks both in the regional and 
global range and the overlapping of these networks will produce complex 
patterns which provide a resource for social innovation and hence high het-
erogeneity.
  The Swiss urban typology Network of cities is, however, less dy-
namic than the metropolitan regions due to a type of resilience aligned to 
the scale and administrative restrictions inherent to the system itself. Here, 
networks are most influenced by the concept of borders:
   “The material space of interaction and networks is discontinu-
ous, limited and structured. Urban regions are crisscrossed by 
many borders that cut territories off from the continual flow of 
network interaction.”31
This study identifies the competing interactions between networks orientat-
ed towards continuous connections and the possibilities of expansion, and 
the restrictive tendencies of administrative borders based on the concrete 
example of the Swiss territory.
  Building on Lefebvre’s three-dimensional dialectic of space, 
Brenner and Schmid identify three interacting “moments” of urbanization 
in the force-field of modern capitalism’s urban fabric which go beyond the 
two poles of implosion-explosion, “extended urbanization, concentrated ur-
banization and differential urbanization.”32 Within each of these moments, 
Lefebvre’s dimensions of perceived, conceived and lived space can be rec-
ognized. In the model proposed by Brenner and Schmid, these dimensions 
have been called spatial practices, territorial regulation and everyday life, 
respectively. Thus a concrete epistemological framework for the multi-scalar 
processes of urbanization is proposed. Networks are implicated in the pro-
cess of extended urbanization, not only as forms of exchange and social rou-
tines which span the potentially trans-national scale of relations, but also as 
physical infrastructure which lays out concrete trajectories and determines 
the baseline for territorial transformations. The resulting “operational land-
scapes” may be characterized by restricted access, by disconnection from 
established settlements and services and by specific functions such as re-
 29 Diener et al., Switzerland – an Urban Portrait. p 42
 30 Ibid. p 42
 31 Ibid. p 171
 32 Brenner and Schmid, Towards a New Epistemology of the Urban?
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source extraction or energy production. Brenner and Schmid argue that 
such landscapes do not exist in isolation, rather they are part of the system 
of capitalist industrial development and are inextricably linked to the related 
processes of accumulation in concentrated agglomerations. 
  While being fully integrated into urban relations, the nature of 
networks equips them as agents of extreme expansion capable of covering 
vast distances and resulting in discontinuous development. The networks 
of urban infrastructure such as transport corridors, communication systems 
and water and energy pipelines provide the equipment to effect predeter-
mined tasks in any location and to connect any geographic site back to dif-
ferentiated “origins” or nodes. Here, the topological dimension of networks 
is activated. At the same time, the topographic result is an uneven, disjunc-
tive, differentiated yet expansive “thickening and stretching of an urban 
fabric”33 across the planet.
  collier and kemoklidze point out the inevitable materiality of 
“capitally intensive and spatially fixed” infrastructures, which belie the sup-
posed flexibility and fluidity of networks. The authors argue that the repeat-
ed cases of impeded pipeline-projects, in particular concerning russian gas, 
are due to the “stubborn facts of geography, the intransigent materiality of 
infrastructure, and the weight of recent history.”34
 2.1.5  NETWork oVErLAYS : DUPUY, DUNN, LéVY
  The urban planner and theorist Gabriel Dupuy pursued a critical 
interest in the role of technology in urbanism, in particular the possibilities he 
saw in the network-based conception of space to revitalize urban planning:
   “Geographical scales are dilating to the edge of infinity; technol-
ogy is developing at ever-faster speeds and with the liberaliza-
tion of the network utilities, monopolies are giving way to almost 
uncontrollable competition.”35
For Dupuy, the rise in importance of the relational as opposed to static, 
object-focused urban thinking meant that new network-based concepts of 
urban space emerge which overlay the traditional idea of geographically-
located place. He defined Networks as being essentially topological, kinetic 
and adaptive and combined concepts derived from relational network be-
havior with urban analysis in an attempt to bridge the gap between social 
and physical spatial systems. one example is the concept of adhesion, which 
refers to the amount of interaction between a network element such as a 
street, and the local context. Dupuy argues that such concepts are important 
because they place the user in a pro-active rather than a passive role. The 
user’s projects, aims and intentions are on the one hand limited by those 
controlling the networks, but on the other hand are capable of modifying 
the network itself by forming new nodes. Such nodes are then more than 
mere geometrical abstractions – they also contain social and geographic 
substance and are “points of reference or power.”36 Dupuy acknowledges 
the existence of historic systems of urban organization, but is convinced that 
these will change dramatically. Influenced by the Swiss geographer claude 
raffestin, Dupuy saw the democratizing and emancipatory potential of net-
 33 Ibid. p 171
 34 collier and kemoklidze, Pipes & Wires.
 35 Dupuy, Networks and Urban Planning: The Evolution of a Two-Way Relationship.
 36 Gabriel Dupuy, Urban Networks-Network Urbanism. p 41
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works and urged planners to embrace the changes of scale, technology and 
forms of control implicated in network systems.37
  This aspect of networks has also been critically examined by Ash 
Amin and Nick Dunn who see the potential of networks to describe a more 
democratic, user-orientated urban arena with multiple choices. The net-
work mode overlays the physical layout of the urban environment and con-
tributes to another layer of richness. Nick Dunn argues that the relationship 
between digital and physical landscapes has reached the complexity of nat-
urally evolved systems and can be called an ecological mutuality.38 He sees 
networks as multi-scalar devices that can be useful in supporting a dialogue 
“to, across, and within urban landscapes”.39 In a similar vein, geographer 
Ash Amin proposes new and more fruitful means of political organization, 
not based on the power structures of territorial boundaries, but based on 
exactly the cross-national, “heterotopic sense of place”40 which is a charac-
teristic of contemporary urbanity. The “politics of propinquity” would then 
embrace all such disjunctions present within a geographical “node”.
  For Jacques Lévy, the network is one type of preferential space 
available to an individual, alongside the options “territory” and “place”. The 
network is the type of space which most accurately represents the “real” 
world. The network develops as a space within the history of spatial separa-
tion which characterizes the history of humanity. In the current historical 
phase, Lévy sees the distinction between material and immaterial as being 
of less relevance than in previous phases. Lévy’s 3-space model includes the 
ways of managing distance; co-presence, telecommunication and mobility, 
which he argues are all increasing in “co-opetition.”41
   SUMMArY : ocEAN NETWorkS
  The above selected positions within the broad domain of net-
work literature, are able to shed light on particular aspects of ocean space.
cultural exchanges through the ocean and the development of meshwork 
systems as described by de Landa can be specifically located in the histories 
of both the Barents and the Baltic Seas. In both contexts I argue that the sur-
face properties of the sea-space enable and reinforce network interaction. 
At the same time it is through this interaction that the common referential 
space of these seas is formed.42 In terms of Lefebvre’s dimensions, this space 
is both a space of representation and a lived space. 
  Networks extend land or sea-side connections according to spa-
tial and temporal requirements. However, the sea pre-exists as a geographi-
cal reality and, therefore, also interacts with networks in material ways and 
hosts physical infrastructure. I argue for the position held by by Brenner and 
Schmid that the laying of infrastructure in ocean space is a method to secure 
particular new connections and to open new territories to the multi-scalar 
process of extended urbanization. In the Barents and the Baltic Seas, specific 
infrastructural interventions are linked to offshore energy projects, or in the 
case of the Nord Stream pipeline, to traversing a neutral, uninhabited space 
 37 Dupuy, Networks and Urban Planning: The Evolution of a Two-Way Relationship. 
 38  Dunn, Infrastructural Urbanism: Ecologies and Technologies of Multi-Layered Landscapes.
 39 Brook and Dunn, Urban Maps.
 40 Amin, Regions Unbound.
 41  Jacques Lévy, lecture What is Space, 26/10/11, course Architecture et sciences sociales: 
rencontres théoriques et methodologiques, EDAr, EPF.L
 42 See 3.5 Summary
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free of political conflicts. The development of long-term sites of production 
in the Baltic and Barents Sea bears witness to the diminishing “void” of navi-
gable ocean surface as described by Steinberg and the increase of bounded, 
topographical space. Management of surface networks such as shipping 
routes, is also increasingly contained within predetermined spaces in order 
to accommodate the increase in urbanizing activities.
  At the same time the ocean is a space of flows. Electronic com-
munication, physical shipping lanes, cables and pipelines connect nodes 
which partly redraw geographical relationships. Nodes either correspond to 
existing socio-historical centres, therefore having a strong influence in the 
direction of their development, or bypass such well-defined places altogeth-
er and are located according to network logics corresponding to Appadurai’s 
scapes. Since the physical ocean is itself kinetic, it supports multi-directional 
and non-subscribed paths of flow. The link between inherent ocean flows 
and shipping routes is the most clear in the example of early exploration, 
where ocean crossings utilized the predominant currents and winds. Since 
modern shipping does not depend on the ocean’s energy, these networks 
in the ocean are largely free of infrastructural constraints – they are  not 
defined by predetermined “edges”. This network condition is particular to 
the ocean and the air and therefore will be the subject of more detailed 
examination as a potential spatial typology.
 2.2 SEAScAPE
  iNtrODuCtiON
  The concept of seascape as a body of thought, literature or the-
ory either as an independent stream, or in parallel to landscape is only in its 
fledgling stages of development and is discussed almost wholly outside the 
realms of architecture or urbanism. The embedded fluidity and dynamism 
of recent conceptualizations of seascape, have linked it to globalization and 
post-modernity:
   “The recognition of the fluidity, porosity and mutability of spaces 
and places opens up room for embracing the sea in ways hitherto 
on the edges of academic analysis”.43
Anthropologist Jake Phelan recognises the limits of western land-based ap-
proaches in his examination of seascapes:
   “Anthropological theory, rooted in the land, has often been con-
strained by a sedentary bias.”44 
However, the scaping and shaping of the sea implicated by the term seascape 
has not been a focus of these reflections from the social sciences. This as-
pect demands attention from an urban perspective and supports my argu-
ment that while the growing importance of the oceans as a productive field, 
an infrastructural artery and a specialist area of planning is acknowledged, 
seascape aspects of ocean space represent a research gap in urban discourse.
  The seascape literature review firstly covers theoretical reflec-
tions on landscape. Secondly, these reflections are tested on the sea. As a 
result, parallels are drawn and differences are extracted which form a pre-
liminary definition of seascape.
 43  Brown, Seascapes.
 44  Phelan, “Seascapes: Tides of Thought and Being in Western Perceptions of the Sea.”
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[4] Nysted Windpark, Baltic Sea.
2 literature review 2.2 SEAScAPE 43
Landscape discourse offers a rich and broad basis from which to launch this 
discussion, offering a three-fold understanding of landscape; the produc-
tive landscape, the essentially visual landscape and the all-encompassing, 
amorphous hybrid of architecture and nature defined by koolhaas as simply 
“scape”.45 In all three of the above, landscape exists by definition only in 
relation to urbanization.
  The fundamental landscape characteristics of the seas are highly 
significant since they hold the key to economic potential in the form of natu-
ral resources. Land and seascape is topographical rather than topological, 
therefore seascapes have physical properties and are geographically rooted. 
These properties distinguish seascapes from networks. In the Barents Sea 
the major resources are fish and fossil fuels. In the Baltic Sea fishing is still 
an important industry and the wind energy sector is expanding. Further eco-
nomic potential is seen in the tourism, aquaculture and research sectors, all 
of which depend on an environmentally sound seascape.
 2.2.1 LANDScAPE DEFINITIoNS : LANDScAPE oNE
  The origins and meanings of Landscape have been well re-
searched and documented. I argue that these meanings can be related to 
the sea in order to assist in defining Seascape. Landscape theorists discuss 
three accepted and distinct understandings and uses of the term landscape. 
The important American landscape researcher J.B. Jackson, called these 
“landscapes one, two and three.”46
  laNDSCaPe ONe 
  IS A ProDUcTIVE UNIT oF orGANISATIoN
  According to its origin in old German, Landschaft referred to a 
group of inhabitants firmly connected to a certain area through patterns 
of activity, occupation and space. This pattern included agricultural fields 
surrounding a cluster of houses from where people would walk out to the 
fields on a daily basis. Stilgoe utilizes Jackson’s three landscape types and 
describes how landscape one also implied the inhabitants’ obligation to the 
land and to one another.47 Landschaft represented the dominant form of 
domestic organisation in the medieval period and can still be found in some 
traditional communities today. olwig uses the example of the landschaften 
of Dithmarshen located on Germany’s north-western marshy coast to illus-
trate the integral political essence of landscape:
   “Landschaft as place was thus defined not physically, but socially, 
as the place of a polity. The physical manifestation of that place 
was a reflection of the common laws that defined the polity as a 
political landscape.”48
Until 1864, Dithmarshen managed to maintain its “landschaften” as a means 
of community organization alternative to the centralized, urban modes of 
control advancing in the adjacent regions of Schleswig-Holstein. 
  Also in Dutch, landschap referred to “a collection of farms or 
fenced fields, sometimes a small domain or administrative unit”.49
 45 chuihua Judy chung et all, Great Leap Forward, Project on the City, 1.
 46 Jackson, J. B.  Discovering the Vernacular Landscape
 47 Stilgoe, Common Landscape of America, 1580 to 1845.
 48 olwig, k. r. Landscape, Nature, and the Body Politic.
 49 Yi-Fu Tuan, Topophilia.
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This pattern displays what Stilgoe calls “a fragile equilibrium between natu-
ral and human force; terrain and vegetation are moulded, not dominated”.50 
When the balance tips towards structure and built form, it becomes a re-
lated but distinct variety of scape-cityscape. Prior to this, cicero had already 
recognised how human knowledge and skill had transformed the natural 
world at around 45 Bc “by means of our hands we endeavour to create 
in nature a kind of second nature.”51 Without such shaping and ordering, 
there are landforms such as mountains, forest or prairies which according 
to Stilgoe are “only wilderness, the chaos from which landscapes are cre-
ated by men intent on ordering and shaping space for their own ends.”52 
Wilderness is then the antithesis of this landscape; unknown, unordered 
and beyond human control. 
 2.2.2 LANDScAPE TWo 
  iS aN imaGe
  Again referring to Stilgoe, the word landscape is believed to 
have entered the English language as landskip at the end of the 16th cen-
tury. It was imported from the Dutch landshap meaning at first only Dutch 
landscape paintings. The meaning of the word quickly developed to mean 
large-scale, aesthetically pleasing rural vistas and was the beginning of the 
inextricable association of landscape with image. This landscape/image re-
lationship has been extensively discussed by landscape architects and theo-
rists, among them James corner:
   “Landscape and image are inseparable. Without image there is 
no such thing as landscape, only unmediated environment.”53
This period corresponded with the beginning of technological innovation 
and urbanization, and most of the great 16th and 17th century painters trav-
elled and observed the landscape – the space shaped for agriculture – with 
an aesthetic interest in its picturesque and compositional qualities. Joachim 
ritter went so far as to say:
   “Nature becomes Landscape only when there is no practical ob-
jective and it has become an aesthetic object.”54
Although a romantic vision originating in a specific historical period, this un-
derstanding of landscape is still widespread. Studies as recent as 1978 re-
vealed that the majority of interpretations of landschaft among the German 
subjects interviewed were associated with beauty, tranquillity, harmony, 
aesthetics and the rural.55
 2.2.3 LANDScAPE THrEE 
  IS EVErYWHErE
  Jackson observed that what he saw in the contemporary Ameri-
can landscape matched neither of his own definitions of landscapes one or 
two. He defined landscape three as: 
   “A system of man-made spaces on the surface of the earth… it is 
never simply a natural space, a feature of the natural environment; 
it is always artificial, always synthetic, always subject to sudden or 
 50 Stilgoe. p 3
 51 Marci Tulli ciceronis, De Natura Deorum (On the Nature of the Gods)
 52 Stilgoe. p 3
 53 corner, J. Recovering Landscape.
 54  ritter, J. Landschaft: zur Funktion des Aesthetischen in der modernen Gesellschaft.
 55 Prominski, M. Landschaft.
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unpredictable change. We create them and need them because 
every landscape is the place where we establish our own human 
organization of space and time… A landscape is where we speed 
up or retard or divert the cosmic program and impose our own.”56
Jackson’s observations greatly influenced the contemporary landscape dis-
course. Landscape urbanism was subsequently seen as a way to unleash the 
potential of landscape as a flexible surface structuring device which could 
incorporate infrastructure, different grades of open space, as well as all 
manner of built programmes at the urban and territorial scale. By viewing 
the increasingly incoherent urban environment through this lens, principles 
of ecology could also be incorporated. charles Waldheim, initiator of the 
original landscape urbanism conference and exhibition in chicago in 1997, 
sees its particular contributions as follows:
   “Landscape urbanism describes a disciplinary realignment cur-
rently underway in which landscape replaces architecture as 
the basic building block of contemporary urbanism. For many, 
across a range of disciplines, landscape has become both the 
lens through which the contemporary city is represented and the 
medium through which it is constructed.”57
In Great Leap Forward, koolhaas and team call the diffuse, amorphous urban 
conglomerations rapidly transforming the Pearl river Delta simply ScAPES:
   “The arena for a terminal confrontation between architecture 
and landscape.”58
referring to this definition, klingmann and Angélil describe such a condition 
in their own terms:
  “Moving from closed to open structures, the city as an urban 
landscape increasingly evolves as a dynamic process… The boundaries 
between architecture, infrastructure and landscape dissolve.”59 
 2.2.4 UNMEDIATED ENVIroNMENT
  As opposed to landscape, the natural world has been described 
as wilderness by Stilgoe and the unmediated environment by corner. Does 
this exclude seascapes from urban discourse? I argue that there are two 
main reasons why visibly “natural” seascapes are also fundamentally syn-
thetic, having been manipulated for human purposes.
  The first reason is that seascape surfaces may not necessarily re-
veal traces of perpetual and structured human activities. offshore fishing 
activities are spatially located by abstract co-ordinates and determined by 
landmark nuances only visible to the experienced seaman. one example is 
the migration of Barents Sea capelin as they return to their coastal breeding 
grounds, attracting predatory cod en route:
   “It is largely this annual event that makes the coast of Finnmark 
one of the world’s richest fishing grounds.”60
Traffic separation schemes are becoming more frequent in order to control 
heavy marine traffic to protect vulnerable environmental sites and to opti-
 56 Jackson, J. B Discovering the Vernacular Landscape. p 156
 57 Waldheim, c. The Landscape Urbanism Reader. p 11
 58 chung et al., Great Leap Forward. p 393
 59  Angélil and klingman, M. and A. Hybrid Morphologies: Infrastructure, Architecture, 
Landscape. p 24.
 60  Hønneland, G. Making Fishery Agreements Work: Post-agreement Bargaining in the 
Barents Sea. p 37
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mize frequent ferry routes such as Tallin/Helsinki or rostock/Gedser in the 
Baltic Sea. Numerous other less densely-frequented ocean routes are visible 
only for a limited span of time through water displacement, flocks of birds 
or vessel discharge. The ocean is composed of complex, shifting layers. Hu-
man structuring devices such as cables and pipelines are located on the ocean 
floor. Traces of past military activity also lie on the seafloor in the form of 
mines, nuclear submarines and dumped waste.61 Evidence of human activities 
can, therefore, be suspended or submerged in different ocean spaces, mean-
ing that infrastructural networks or residual warzones can be simultaneously 
overlaid with the visual appearance or mental conception of wilderness.
The second reason refers to Lefebvre’s writings on the production of urban-
ized space on a global scale and the subsequent disappearance of nature:
   “Nature is now seen as the raw material out of which the pro-
ductive forces of a variety of social systems have forged their 
particular spaces.”62
Subsequent to this phenomenon, Lefebvre raises the question if protected 
natural spaces such as national parks are essentially natural or rendered 
artificial through the act of enclosure within an otherwise predominantly 
urbanized environment. Lefebvre discusses the illegibility of certain forms of 
urbanization and their related social relations, which although visibly domi-
nating, are becoming harder and harder to analyse and decipher.63
  The ocean is an interconnected global system which does not ad-
here to boundary divisions. While isolated parts may come close to a natural 
state of wilderness, human impact has penetrated most of the ocean. Long-
range pollution is an increasing problem in the otherwise largely intact ma-
rine environment of the Barents Sea. Highly migratory species such as the 
bluefin tuna have been over-fished in international waters and ocean space 
in areas rumoured to contain valuable resources such as the Arctic ocean 
is avidly claimed by all rim countries.64 In the two case-studies examined by 
this thesis, the traces of unmediated environment are subject to planning in 
order to formalize their protection. Planning is beginning to give visual form 
to the way we scape the ocean.
 2.2.5 SEAScAPE oNE
  The traditional practice of fishing for a livelihood can be directly 
compared to agricultural practices on land and therefore contributes to 
scaping the sea in the sense of landscape one. rather than making a visual 
mark on the territory, I argue that the daily relationship with the physical 
environment qualifies fishing practice as a modification of the seascape in 
a similar way as the organisation of a social group, their land and build-
ings defines the original concept of landschaft [5]. Fishing has traditionally 
provided the basis for settlement along the shores of the Barents Sea and 
for most of the Norwegian coastline. In central Norway, for example, two 
main settlement systems prevailed until the end of the 19th century; the 
fisher-farmer holding and the proprietary-owned fishing settlements.65 the 
 61 Nord Stream Espoo Report: Key Issue Paper. Munitions: Conventional and Chemical.
 62 Lefebvre, H. The Production of Space. p 31
 63 Ibid. p 83
 64 Gugger, couling, and Blanchard, Barents Lessons. Teaching and Research in Architecture.
 65  Jones, M. Land-Tenure and Landscape Change in Fishing Communities on the Outer 
Coast of Central Norway, c. 1880 to the Present: Methodological Approaches and 
Modes of Explanation.
[5] Medieval herring fishing 1555.








































































































G r e e n l a n dS e a

































































































P e t j o r s























F i s h e r i e s P r o t e c t i o n Z o
n e
L o o p









a r o u n d S v a l b a r d











































































































































































































Det særskilte området (DSO) (the Special Area)
The area where the Russian Federation by power of the Agreement of
15th September 2010 may exercise such sovereign rights and zone
jurisdictions as Norway would otherwise have the right to perform
according to international law
Forsvarets militærgeografiske tjeneste (FMGT)





































Users should refer corrections, additions and comments to kartrettelser@fmgt.mil.no
NOTE
Not all boundaries beyond 200 nm are shown in the mapAgreed Delimitation Line beyond 200 nm
Limit of Economic Zone for other countries
200 Nautical Miles
Agreed Delimitation Line
Outer Limit of Contiguous Zone 24 Nautical Miles
Outer Limit of Territorial Waters 12 Nautical Miles
Norwegian Baseline
2 literature review 2.2 SEAScAPE 47
fisher-farmer holding combined the complimentary activities of fishing for 
both trade and subsistence with a small farm providing hay and potatoes 
and supporting a few animals at the subsistence level only. 
  Mediation of the landscape through fishing, although marked by 
ports, fish-processing facilities, piers, buoys, nets, lines and cages is ephem-
eral in relation to the scale of fishing grounds themselves. In the case of the 
Barents Sea, since the special Svalbard zone extends further north, fishing 
grounds comprise an even larger area than the 1,405,000 km2 of the sea itself 
[6]. Fishing activities are controlled by quotas, licenses, restricted zones and 
the monitoring of fishing vessels. All vessels over 15 m in length operating in 
Norwegian waters are required to carry a tracking device that automatically 
submits data to the fishing authorities. The electronic monitoring system re-
cords location and catch in each of the three fishing zones; the Norwegian 
EEZ, the russian EEZ, or the special Svalbard Fishery Protection Zone [7].
  These invisible systems represent the human organisation of 
space and time in the ocean. The physical scale of the seascape is so much 
vaster than familiar landscapes or zones of aquaculture. “Wild” fishing has 
not been accompanied by the physical marking off of territory, so the visual 
recognition of occupation and modification of territory becomes evident 
only through the compilation of this data in the form of maps.
 2.2.6 SEAScAPE TWo
  The common usage of the word seascape corresponds closely to 
the concept of landscape as a pictorial view. capturing the sea through paint-
ings followed the genre of landscape painting, although at a later date. The rep-
resentation of the sea is a way of shaping it, measuring its place within society:
   “our relationship with the sea reflects the myths, beliefs and 
knowledge of our times.”66 
For this reason the development of seascape two as an image is also dis-
cussed by Steinberg in The Social Construction of the Ocean.67 The rising im-
portance of maritime trade and naval power in the 16th century, in particular 
in the Dutch republic, provided new artistic subject material. The sea then 
also became a subject in its own right through the interest in ocean voyages 
and navigation. During the 18th century, seascapes revealed the fascination 
with ocean creatures and the ocean as a chaotic, mysterious wilderness.68
  Seascapes paralleled other landscape genres during the period 
of romanticism at the end of the the 18th century. According to Steinberg, 
artists like Turner portrayed “a sublime environment of nature, beyond his-
tory, against which man could test his physical strength and moral courage, 
far from the corrupting influence of land-based society.”69 In addition, Turn-
er’s paintings included references to Britain’s transformation into an indus-
trialized society through steam power at sea. Gugger and costa describe 
his painting “rain, Sea and Mist” as “an impressionistic hazy landscape of 
industrial mist” which illustrates the forced co-existence of two antagonistic 
conditions – the urban and nature.70
 66 Brown, Seascapes.
 67 Steinberg, The Social Construction of the Ocean.
 68 Stilgoe, Common Landscape of America, 1580 to 1845.
 69 Steinberg, The Social Construction of the Ocean. p 119
 70 Gugger and costa, Urban-Nature: The Ecology of Planetary Artifice.
[7] Fishing activity in the barents Sea, 2011.
[8] Hiroshi Sugimoto, Sea of Japan, 1997.
[9] Hiroshi Sugimoto, Seascape Baltic Sea 
rügen 1996.
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The seascape image, however, differs from the landscape image. I propose 
that the artistic “view” of the sea is not related to a possible ordered, scaped 
quality. Seascape artists instead portrayed the sea in its unpredictability and 
strength, utilising its surface qualities and potentially infinite depth to ex-
periment with light and atmosphere. 
  The abstract, minimalistic potential of a seascape – a “view of 
the sea” – has been exploited by the photographer Hiroshi Sugimoto in his 
on-going series of black and white seascapes which he began in 1980. His 
images are devoid of human presence or objects other than sea, sky and 
horizon [8 – 9]. The representation of the two essential elements – water 
and air – mean that seascapes can be both “nothing” and “everything” at 
the same time. Sugimoto himself describes how these elements evoke for 
him a personal journey back in time:
   “Water and air. So very commonplace are these substances, they 
hardly attract attention – and yet they vouchsafe our very exist-
ence. Every time I view the sea, I feel a calming sense of security, 
as if visiting my ancestral home; I embark on a voyage of seeing.”71
While realistic in the sense of the photographic medium, Sugimoto’s sea-
scapes are distorted through long exposure times, weather and lighting condi-
tions sometimes making the central ordering element of the horizon illegible.
  Gerhard richter also produced a series of seascapes called 
Seestücke which are paintings based on photographic studies and collages, 
investigating the same two elements of water and air [10 – 11]. richter has 
spoken of the deliberate reference he makes to romanticism and carl Da-
vid Friedrich, whose work he admires for its lasting aesthetic quality inde-
pendent of the artistic influences of the time. He himself, however, aims to 
paint without composing subject matter and characterizes his own work as 
a “principal avoidance of the subject”72. For richter, the technique of using 
photographs as a basis for painting was a means to this end and acted as a 
springboard to abstraction:
   “Photography keeps you from stylising, from seeing ‘falsely’, 
from giving an overly personal interpretation to the subject…
we are encumbered with the sentiments of the artists who 
have gone before us. Photography can unburden us of previous 
imaginations.”73
However, the photographic collages on which the seascapes are based are 
also manipulated. richter cut and reassembled his images along the hori-
zon line, creating new combinations where sea and sky are mismatched, 
or where subtle irritation is caused by the sea taking the place of the sky. 
Sugimoto openly describes his interest in capturing timelessness in his work, 
whereas richter‘s interest is in taking an impersonal, almost banal view and 
yet transforming this into a painting that could be compared to romanticism:
   “It was my wish to be neutral… it was the opposite of ideology. 
The paintings have the advantage that I can still add a little some-
thing- because the notion of neutrality and objectivity is an illu-
sion, of course.”74 
 71 Hiroshi.
 72 Buchloh, Photography and Painting in the Work of Gerhard Richter. p 63 
 73 Ibid. p 135
 74  Storr, r. Gerhard Richter: Doubt and Belief in Painting (New York: Museum of Modern 
Art, 2003). p 173
[10] Gerhard richter, Meerlandschaften, 
Atlas 1970.
[11] Gerhard richter, Meerlandschaften, 
Atlas 1970.
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The seascapes of both artists are unconcerned with scapes as representa-
tions of aesthetic, ordered nature within which time and human endeavour 
is inscribed. Nor is untouched nature in the form of wilderness the artists’ 
interest, since although arousing mild irritation, the visual effect is essen-
tially calm. The works refer instead to elements outside time, yet represent 
time and space through the horizon. What is the real “subject” of these 
seascapes? Do the elements portrayed evoke a collective memory? richter’s 
seascape photographs are part of an ongoing collection called “Atlas” where 
images are arranged in a systematic, yet open-ended, contingent manner. 
Some images have become paintings, others not; “In my picture atlas… I can 
only get a handle on the flood of pictures by creating order since there are 
no individual pictures at all anymore.”75
  Artist and filmmaker chris Marker’s project “Immemory”76 ex-
plores the idea of an infinite, collective memory. He collected images with 
the idea that fragments of memory could be considered in terms of geogra-
phy and that through the familiar codes of the images, each reader/visitor 
would be able to recognise their own types of memories within the image. 
Philosopher Jean-Luc Nancy uses this term when discussing christian paint-
ing and defines it as: 
   “What is absent from all remembrance but toward which an in-
finite memory endlessly rises, a hypermemory or rather, an 
immemory.”77
Seascapes described here occupy a singular position in the world of visual 
representation. They exploit the abstract potential of the fundamental ele-
ments water, air and horizon to evoke a universal memory which can be 
described as the immemory. Precisely the absence of visual markers of civili-
zation, markers of space, scale and distance enable this associative process. 
However, a viewpoint from within the framework of human civilization is 
also implied. This type of “nature” is so abstract as to be almost devoid of 
interpretive meaning. In terms of landscape as an image and in reference 
to landscape two, I argue that the seascape depicting the open sea – a vast, 
abstract surface with minimal spatial information and no sign of human in-
tervention – enables urban society to access a universal memory. 
  A further important contribution to the discussion of landscape 
image is made by James corner who believes the dominating idea of the im-
age has paralysed the landscape architecture profession. He uses the word 
“eidetic” to describe landscape imagery not only associated with the visual:
   “A mental conception that may be picturable, but may equally be 
acoustic, tactile, cognitive or intuitive.”78
Through this mode of perception, he calls for a re-evaluation of the image 
in landscape architecture and an imagery which can release the full force 
of landscape creativity and processes in order to “realign the landscape ar-
chitectural project toward the productive and participatory phenomena of 
the everyday, working landscape.”79 corner is, in effect, aiming for forms of 
imagery and representation that steer landscape back to its origins in land-
 75  Gerhard richter, quoted by Lynne cook in the introduction to the Atlas exhibition, Dia 
Art Foundation New York,1995, http://www.diaart.org/exhibitions/introduction/54 
accessed. 30/05/15
 76 Marker, Immemory.
 77 Nancy, The Ground of the Image. p 108
 78 corner. p 153
 79 corner. p 159
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scape one. His idea of a landscape image being mental rather than visual 
supports the argument that the ocean is abundant in seascapes.
  This idea will be briefly examined in relation to ocean pathways. 
The Baltic has been a trading artery throughout history. Viking trade-routes 
originating in Scandinavia penetrated as far as constantinople in the south-
east and via the Volga river to the caspian Sea and Persia to the Far East 
during the height of the Viking period from ca. 800 to 1100.80 can these ac-
tivities be seen to have physically shaped the ocean? Vikings, or the Norse, 
navigated over great distances but never made maps. Instead, information 
was passed down through word of mouth and subsequently recorded in the 
Norse Sagas in Iceland in the Middle Ages.81 
  roadways are a primal structuring element of landscapes fulfilling 
vital political, economic and military functions.82 The scale of Viking movement 
and operations can be compared to the roman Empire through examining ar-
terial pathways of land and sea; the longest roman road is reputed to be the 
Via Augusta from Norbonne in the Pyranees to cadiz in the south of Spain, a 
distance of 1500 km. It was an extension of Via Dometia from rome and acted 
as the main roman artery for the province of Spain. A folded line through the 
Baltic Sea from the kattegat to St. Petersburg also measures around 1500 km; 
an ocean “roadway” of equal distance and arguably of equal historical impor-
tance. Historians believe the Vikings navigated with a combination of visual in-
dicators such as the position of the sun, moon and stars as well as landmarks 
and locations of bird and fish populations. With an intricate knowledge of the 
water and guided by stories, it is feasible that the Vikings sailed along similar 
routes to any vessel in the Baltic today. Used by a variety of vessels, the Baltic 
can be read as one broad highway offering a series of alternate crossings and 
parallel routes. While navigational aids were also based on elements in continu-
ous flux, traces of the trading routes are stored in language as mental “images”. 
The intrinsic association with “image” which characterizes landscape two takes 
on a distinct meaning when translated to a seascape. This is due firstly to the 
power of the seascape image to refer to a collective immemory and secondly, to 
the fluidity and temporality of habitual ocean activities which means the sea-
scape has traditionally relied on eidetic imagery as its mode of representation.
 2.2.7 SEAScAPE THrEE
  In oceanic zones of intense activity seascape three can be readily 
recognized. Both the Baltic and Barents Sea contain areas where human or-
ganization has been visibly imposed and where programmes of seascape pro-
tection and production spatially compete. Since 1980 petroleum exploration 
activities structure the space and determine future action in the Barents Sea:
   “The Government will maintain oil and gas exploration activities, 
and will give the oil industry access to areas of potential interest 
within an environmentally sound framework. We will generate 
more knowledge of the northeastern part of the Norwegian Sea, 
carry out an environmental impact assessment for the southern 
part of the Barents Sea, and pave the way for petroleum produc-
 80  Ulla Ehrensvärd, Pellervo kokkonen and Juha Nurminen, Die Ostsee: 2000 Jahre See-
fahrt, Handel und Kultur.
 81 A posthumous map was made according to these stories.
 82 Stilgoe, Common Landscape of America, 1580 to 1845.
2 literature review 2.2 SEAScAPE 51
tion in the areas that have been opened.”83
In the Baltic Sea, the need for co-ordinated planning is urgent due to the 
sea’s poor environmental condition, the limited space within which the nine 
coastal countries have to manoeuvre and the growing importance of ocean 
production in areas such as wind energy.
   “The North Sea and the Baltic Sea today lead a conflicting, dual 
existence as an arena for economic activity and an ecologically 
valuable natural environment.”84
These seascapes can readily be compared to the landscapes of energy ad-
dressed by researchers in “New Geographies”85 and “Landscape research.”86 
While New Geographies editor rania Ghosn warns against the tendency of 
spaces of energy to be “externalized” to the periphery and out of sight, Land-
scape research editors Nadai and van der Horst see the new landscapes of 
renewable energies as the re-composition of socio-technical links between 
landscape and energy.
  The characteristics of seascape articulated in the “Nature con-
servation objectives and Principles” of the spatial plan for the German EEZ, 
describe the EEZ as a “natural landscape unit… characterised by large-scale 
openness and freedom from barriers, particularly in the water column and 
above the water.”87 The desire to preserve the seascape are also motivated 
by visual criteria:
   “Spatial planning also safeguards open spaces in the sense of 
largely unspoiled and undisturbed habitats and landscapes as a 
prerequisite for ecological regulation as well as for ‘landscape ex-
perience’ and for basic research.”88
These statements confirm Lefebvre’s predictions that nature itself is not 
only on the decline, but due to the processes of urbanization, becomes the 
subject of planning.
 2.2.8  SUMMArY SEAScAPE
  This review has revealed that the ocean provides distinct sea-
scapes pertaining to all three of Jackson’s proposed landscapes one, two and 
three. However, the understanding of the term seascape in documents relat-
ing to the Barents and Baltic Seas is currently one-dimensional, referring to 
the visual dimension alone.89 – 90
  A seascape in the active sense is created by human activities over 
time, although this space may exist primarily as an abstract, mental map 
 83  royal Norwegian Ministry of the Environment, Meld. St. 10. Report to the Storting 
(white paper) First Update of the Integrated Management Plan for the Marine Environ-
ment of the Barents Sea – Lofoten Area.p 41
 84  Federal Agency for Nature conservation, Germany, Human Activities and Nature Con-
servation in the North Sea and the Baltic Sea – Uses and Threats.
 85 Ghosn, Landscapes of Energy.
 86 Nadaï and van der Horst, Introduction.
 87  German Federal Agency for nature conservation (BfN), Spatial Planning in the German 
Exclusive Economic Zone of the North and the Baltic Seas – Nature Conservation Objec-
tives and Principles, 2006. p 5
 88 German Federal Agency for nature conservation (BfN). p 10
 89  royal Norwegian Ministry of the Environment, Meld. St. 10. Report to the Storting 
(white paper) First Update of the Integrated Management Plan for the Marine Environ-
ment of the Barents Sea – Lofoten Area. Seascape appears in relation to windparks; 
among the possible impacts are… the visual impact on the seascape. p 78
 90  BSH: Federal Maritime and Hydrographic Agency, Marine Spatial Plan for the Exclusive 
Economic Zone of the Baltic Sea. Seascape appears under Natural Scenery: Up to now, 
the seascape in the priority areas for wind energy has been characterised by the fact 
that… no structures rise above the water column. p 63
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[12] Map of the world, Marino Sanudo, beginning of 14th century.
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since permanent physical traces of traditional activities in the ocean may 
drift with the ocean itself, or remain unseen in suspended ocean layers. A 
seascape, however, should be understood as a cultivated space, where in-
teractions occur between natural cycles and human interventions, where 
history has taken place and where the impacts of actions will be apparent in 
subsequent cycles.
  The visual seascape can be seen as a collective cultural medium, 
whether experienced in person or through artistic representation. Its level 
of abstraction enables the suspension of time and space. In comparison to 
similar land-based activities, physical modification of ocean space is becom-
ing more frequent as technology meets the increased demands of an urban-
ized society for energy and resources. Such physical modification takes on a 
vast scale to match the dimensions and natural forces inherent to the ocean 
itself, producing new types of technological seascapes. The articulation of 
seascapes as environments manipulated by man presents a challenge and 
an opportunity to spatial design. Because the ocean is a fluid, interconnect-
ed system, it cannot be fully controlled and all interaction must take a series 
of constant variables into consideration. The ocean is a complex ecosystem, 
determining the planet’s climatic cycles and providing habitat to a wide 
range of species. All scaping activities are confronted with these forces.
 2.3  TEcHNoLoGY
  iNtrODuCtiON
The review of technology literature aims to shed light on the role of technol-
ogy in the urbanization of the sea. Technologies accompanying the mark-
ing, defining, occupying, controlling and producing of space in the ocean are 
embedded in our cultural, political and social relations with the maritime 
world [12]. The review should place them in historical context and reveal in 
which way these specific relations are distinct from land. Human interaction 
with the sea occurs through technological mediation – perhaps one of the 
most influential relationships after the advent of agriculture. Braudel names 
ocean navigation among the three great technological revolutions of the 
15th – 18th century alongside artillery and the printing press.91 However, in 
the 20th century, huge investments were made in space technology, leav-
ing exploration of the oceans behind.92 In this century, technology is being 
called on to mediate our maritime relationships in another way – to monitor, 
control and “manage” the oceans.
  Many scholars agree that the significance of technology in human 
affairs distinguishes our time from everything that has gone before. This has 
to do with the marriage of science and technology, the accelerated pace of 
technological development and the infiltration and merger of technology 
with almost every field of activity.93 The oceans prove to be no exception.
  Technology cannot be discussed without mentioning the military. 
In Science in Action, Bruno Latour concluded that “technoscience is a mili-
tary affair”, having presented statistics stating that defense takes up about 
70% of research and Development spending.94 The oceans are a favoured 
realm of military tests, reconnaissance exercises, offshore demonstrations of 
 91 Braudel, Civilization and Capitalism.
 92 See quote from oceanographer robert Ballard later in this section.
 93 kranzberg and Pursell, Technology in Western Civilization.
 94 Latour, Science in Action. p 171
military strength and outright war. I argue this has to do with the ocean’s spe-
cific spatial properties: its deep, wide and concealed zones, and the freedom 
of access which allows latent occupation.95 The grip of military technology 
over global space, including the oceans, is sobering, however some of these 
technologies, such as GPS data96, have spilled over to civilian life and Global 
Positioning Systems have further revolutionized maritime navigation.97 How-
ever, this review focuses on the urbanizing effects of technology in a civilian 
context, and therefore will not directly include military technologies. 
  The literature chosen firstly presents the theoretical and philo-
sophical aspects of technology and society. The second part concerns the 
relationship between technology and urbanity and the third section deals 
with literature and reports on the specialist ocean technologies which con-
tribute to urbanization processes themselves.
 2.3.1  THEorETIcAL BAckGroUND
  The prominent technological historian Melvin kranzberg de-
fined technology as:
   “Man’s efforts to cope with his physical environment… (both 
natural & man-made) and his attempts to subdue or control that 
environment by means of his imagination and ingenuity in the 
use of available resources.”98
Man’s relationship with technology is as long as human history itself – “man 
the thinker” was simultaneously “man the maker” and therefore has always 
been inseparable from technology:
  “Man made tools, but tools made man as well.”99 
A second essential characteristic of technology iterated by kranzberg, is its 
relationship to society.
   “Technology may be ambivalent, but it does not exist in the ab-
stract; it exists in society, and it exists to meet human & social 
goals.W100
Technology alone will achieve nothing unless supported, driven, financed, 
undertaken, managed researched by particular members of society:
   “The construction of facts and machines in technoscience is a 
collective process.”101
History is full of examples of innovative technologies that were not rec-
ognised or applied due to politics or competing knowledge systems. The 
hard-fought acceptance of the latitude chronometer for navigation at sea102 
and the difficulty of establishing windfarms in contexts dominated by pro-
nuclear energy politics103, are but two examples related to ocean space. 
conversely, technology can then be used to implement political and social 
practices of which a negative example is its application for military purposes.
 95  For a more detailed discussion on the military sea, see presentation online: 
http://architectureofwar.artun.ee/ documentation 
Friday 05, Nancy couling The military space of the ocean. 
 96 Public access to GPS data was enabled by the US military in 1995.
 97  The US Military Unified Command Plan 2011 divides the globe into geometric  blocks 
of command responsibility, including 800 military bases in 63 countries. Source: US 
National Geo – Spatial Intelligence Agency.
 98 kranzberg and Pursell, Technology in Western Civilization. p 4
 99 Ibid. p 8
 100 Ibid. p 706
 101 Latour, Science in Action. p 29
 102 Sobel, Longitude.
 103 reichsteiner, Wind Power in Context- A Clean Revolution in the Energy Sector.
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Philosopher Andrew Feenberg has published widely on what he calls a criti-
cal theory of technology, where he criticizes both the stance of technological 
determinism, which advocates a technology-led theory of social change and 
the stance of technological essentialism, which maintains that technology is 
socially constructed, depending on specific individuals, groups and cultural 
values. For Feenberg, technology is the essential issue of our time, and is 
closely linked to power structures, hence requires a rigorous critique in or-
der to realise a restructuring to suit human needs104:
   “The central issue today is the prevalence of technocratic admin-
istration and the threat it poses to the exercise of human agency. 
This leads me to emphasize the essentially hierarchical nature of 
technical action, the asymmetrical relation between actor and 
object which, when it overtakes large swaths of human relations, 
tends to create a dystopian system.”105
Feenberg calls for a democratic transformation of technological systems with-
in which the inclusion of previously excluded social values can be realised.
  The widely-published entrepreneur Peter Drucker brings forward 
a further dimension of contemporary technology which originates from the 
systems approach and refers to the emergence of the concept of systematic 
“management”. Drucker argues that 19th century technology was more or 
less unmanaged “invention”, but in the 20th century innovation has become 
something strategic:
   “The purposeful and deliberate attempt to bring about, through 
technological means, a distinct change in the way man lives and in 
his environment – the economy, the society, the community.”106 
According to Drucker, this hugely increases the impact of technology and 
is the measure of a “newly-found technological capacity”. Drucker also 
saw huge opportunities in the exploration and development of the world’s 
oceans, which he saw as essentially a “systems task” accompanied by new 
sub-sea technologies. The level of our interaction with the ocean, he ar-
gued, was at that of a hunter and a nomad, rather than a “cultivator”. He 
predicted that the 21st century would bring about a much more sophisticat-
ed understanding of ocean systems, so that man could interact in a mean-
ingful, productive way.
  Undoubtedly the most penetrating and transformative technolo-
gies of our time are the information and communication technologies (IcT), 
but researchers at the London School of Economics draw attention to the 
philosophical deficiencies in the field:
   “There is no long-standing philosophical depth or roots in a phi-
losophy of information or of technology… major philosophical 
and ethical questions on technology receive all too little in-depth 
treatment.”107
But an important contribution to the philosophy of IcT comes from philoso-
pher Luciano Floridi, who concerns himself with the conceptual analysis of 
what he believes is the dawn of a new “Weltanschauung.”108 Floridi coined the 
expression “Infosphere”, which, borrowing from biosphere, constitutes the 
 104 Feenberg, Questioning Technology.
 105 Feenberg, A Critical Theory of Technology.
 106 Drucker, Technological Trends in the 20th Century.
 107  Willcocks and Whitley, Developing the Information and Knowledge Agenda in Informa-
tion Systems.
 108 Floridi, A Look into the Future Impact of ICT on Our Lives.
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whole informational environment, analog as well as digital. The Infosphere 
is progressively absorbing any other space. For Floridi this is a fundamental 
transformation of the intrinsic nature of our world, hence an ontological shift. 
He argues that the outcome of this shift is already with us, and that it is far from 
bleak science-fiction but rather evolutionary and hybrid. objects can easily 
obtain interactive, responsive electronic “ITentities” with today’s technology. 
comparing this revolution to the agricultural and industrial revolutions, Floridi 
goes as far as to say that we are in fact constructing a new environment for 
future generations, and should be “working on an ecology of the infosphere 
if we wish to avoid problems such as the tragedy of the digital commons.”109
 2.3.2 TEcHNoLoGY AND UrBANITY 
  cITIES, ZoNES, ScAPES AND ProDUcTS
  The direct link between technology and the city has been well-
studied. kranzberg argues that settlement itself was first enabled through 
the technological innovation of agriculture.110 closely associated are water 
technologies first serving irrigation as early as 10,000 Bc in Mesopotamia. 
Irrigation and water supply developed in parallel to important urban centres 
such as Jerusalem in 1000 Bc, which boasted the oldest and most exten-
sive waterworks in any ancient city.111 researchers in the history of urban 
technology therefore claim that cities are sites of technology density; they 
rely on transport and communication networks to maintain dominance and 
control over their hinterlands, and to manage the flows of people, ideas and 
goods. Urban technology is embedded in social, political and geographical 
contexts, which in turn, have moulded the development of technology itself, 
resulting in a “co-construction” of technological structures and urban life:
   “Human-made materialities we understand today as “technol-
ogy” have largely been urban creations designed with the needs 
of the urban population and urban commerce in mind.”112
In Europe, technologies facilitating integration, trade and communication, 
such as river-based transport systems and the subsequent railway systems, 
are old and so well-integrated into the urban fabric as to have become invis-
ible as technology, but rather a kind of “second nature” – “an artificial struc-
ture that appears entirely natural.”113 The “naturalization” of some technol-
ogies has meant its physical disappearance into the underground or to the 
periphery, where it is no longer the content of important public buildings 
or landmarks, as water-towers were at the beginning of the 19th century.114 
  The geographical influence of the urban, however, ranges far 
beyond the form understood as city. Brenner and Schmid describe the cur-
rent urban as “an unevenly developed yet worldwide condition and process 
of sociospatial transformation.”115 This condition produces agglomerations 
which relate dialectically to their “operational landscapes” – landscapes 
whose role is primarily to support the agglomerations in providing essentials 
such as food, energy, waste disposal, entertainment and leisure. Network 
technologies enable this connection.
 109 Greco and Floridi, The Tragedy of the Digital Commons.
 110 kranzberg and Pursell, Technology in Western Civilization.
 111 Hill, A History of Engineering in Classical and Medieval Times.
 112 Hård, Urban Machinery. p 6
 113 Ibid. p 8
 114 kaika and Swyngedouw, Fetishizing the Modern City. Gas, electricity, information etc.
 115 Brenner, Implosions/Explosions.
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The appearance of unfamiliar types of urbanity at locations distended from 
established towns, cities or agglomerations, demands a closer examination 
of the relationship between technology and urban processes. Territories 
characterized by their technological component are of particular research 
interest to human geographer Andrew Barry, a specialist in science and 
technology studies. He describes what he calls technological zones:
   “A space within which differences between technical practices, 
procedures and forms have been reduced, or common standards 
have been established.”116
Such zones are abstract, largely immaterial and interact in uneasy, unsta-
ble interrelationships. According to Barry, technological zones cannot be 
mapped, but, using the example of the oil industry “correspond to the shift-
ing sphere of operations of particular companies”, including those involv-
ing finance and economics. These alliances respond to the dynamics of the 
industry. Although technological zones such as those established by the oil 
industry are manifest in diverse geographical locations which are subse-
quently physically modified for industrial purposes, Barry argues that place 
is essentially unimportant and even interchangeable within the larger sys-
tem or framework. His idea of technoscapes echoes strongly with the rest-
less, assymmetric ethnoscapes, mediascapes, technoscapes, financescapes 
and ideoscapes which unfold across national divisions as described by Appa-
durai.117 Technoscapes embrace both high and low technologies, and mechan-
ical and informational formats which all move at high speeds across previously 
impervious boundaries. Their odd distribution is driven by the complex rela-
tionships between money flows, politics, skilled and unskilled labour. 
  kellar Easterling has identified other “critical materializations of 
digital capitalism” which she calls simply spatial products, which lie outside 
of  embedded territorial logic, outside of architectural consideration and 
which are formed through digital conveniences, such as sunshine hours, 
flight distances or labour costs.118 Easterling argues that these products also 
characteristically occupy loopholes of jurisdiction, but which are at the same 
time politically convenient:
   “The space of naturally occurring loopholes or errors is political 
territory”.119
The sea is rife with such contradictory possibilities. Through the traditions 
of piracy, maritime empires and naval wars to the contested boundaries of 
today’s oceans, Easterling recognises the disguised appearance of capital 
in the form of organizations claiming territory in grey “slushy” zones, only 
partly sanctioned by the state:
   “The sea is often used to imagine the dissolving of national, 
familial or other territorial boundaries. These waters model a 
space of impossible elegance which moves through an archipe-
lagic network of power, decoding hierarchies.”120
 116 Barry, Technological Zones.
 117  Appadurai, Modernity at Large. 
See also 2.1.2 cULTUrAL NETWorkS
 118 Easterling, Enduring Innocence.
 119 Ibid. p 10
 120 Ibid. p 66
2 literature review 2.3 TEcHNoLoGY 57
  ExTENDED oIL UrBANITIES
  The above authors define technological, scapes and spatial prod-
ucts as independent of geography. can a technological zone be mapped? 
Barry uses the oil industry as a reference. In this context connections 
through communication, infrastructural and financial networks are complex 
and continuously renegotiated, however material densities are also physi-
cally manifest for significant periods of time. offshore wind-parks and oil 
and gas production platforms are examples of technological nodes121 or 
concrete material knots122, which generate a specialised spatial condition. 
These nodes exist within legal frameworks which are set out geographically 
in large-scale blocks or sectors.
  Within the context of oil, technology also builds the foundation 
for an unspoken contract enabling the public and private sectors to over-
come distances of communication, access and apparent control. The 2010 
BP Deepwater Horizon oil spill was the subject of an edition of the journal 
“Imaginations” entitled “Sighting oil.” contributions examined the nature of 
two kinds of technological distance; the physical remoteness and the (dis)
connection to tangible policy, both of which operate in paradoxical parallel 
to the material ubiquity of oil itself.
oil is extracted by an alliance of technology and capital that, while it ben-
efits from government sanctions on which it depends for its operational 
permissions, it operates day-to-day with instruments and methods which 
political entities have extraordinary difficulty monitoring and managing.123 
Such independence was then problematic as technology failed at Deepwa-
tre Horizon, since governments and other bodies were helpless in the face 
of the disaster. The cutting-edge technology implemented is developed and 
essentially understood only by the private group of specialists engaged in its 
extraction. Physical remoteness, the specialized nature of the area and the 
local risks meant that during the spill it was extremely difficult for journalists 
to approach and it was only BP submarine robots that could survey the dam-
age. The giant oil industry has a determinate pervasive presence, and yet 
is surrounded in corporate secrecy and concealment, making it extremely 
difficult to site as well as sight.124
 2.3.3 ocEAN TEcHNoLoGIES
  our productive relationship with the sea has always exploited 
technology. In western society it is technology which enables access to 
ocean knowledge and at the same time distributes this knowledge within a 
seamless and far-reaching system- for example the Norwegian fishery’s elec-
tronic reporting scheme.125 The range and seamlessness of this doistribution 
is characteristic of electronic technology itself as described by kwinter:
   “What is occurring under the guise of ‘rational’ historical process 
is the systematic formation of a new subjectivity- a new type of 
‘man’… whose matter/intelligence variables are being reengi-
neered and finely calibrated to fit those of a new machinic work-
place-society into which he/she is to be seamlessly integrated.”126 
 121 Latour, Science in Action.
 122 Wilson and Pendakis, Sight, Site, Cite. Oil in the Field of Vision.
 123 Duerfahrd, A Scale That Exceeds Us.
 124 Wilson and Pendakis, “Sight, Site, Cite. Oil in the Field of Vision.”
 125 See 2.2.5 SeaSCaPe ONe
 126 kwinter, Far from Equilibrium. p 5
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The application of technology has incrementally transformed traditional 
ocean sectors such as fishing and maritime transport. In addition, techno-
logical adaptations to land-based industries have enabled their move off-
shore. Developing an ocean “knowledge-base” is a primary objective when 
dealing with challenges facing the management of ocean resources. Hence 
technology is also applied to research, monitoring and protection of ocean 
species. This knowledge-base is perceived as fundamental to risk-assess-
ment at sea, in particular for the oil and gas industries.
 2.3.4 FISHING TEcHNoLoGIES
  The fishing industry is a traditional productive practice which has 
used technology throughout history to optimise the catch. callum roberts 
traces this history in “The Unnatural History of the Sea” and points to evi-
dence suggesting that fishing as a specialised occupation began in Mesopo-
tamia and Egypt several thousand years ago and that commercial fishing 
was already occurring at around 1000 Bc in cadiz, one of the first Phoenician 
colonies on the Andalusian coast of Spain.127
  Fishing technology in Europe gradually developed with beam-
trawling appearing at the beginning of the 14th century as well as wellboats, 
a “reinvention of classical Greek technology”128 which held a tank for fresh 
fish and so could deliver fish to Hamburg and London from the central North 
Sea. Medieval technologies of sail, oar, hook, trap and net still prevailed the 
18th and middle of the 19th centuries until the advent of the steam engine 
in the 1880s. Engine power expanded vessel size, enabling fishing further 
offshore and in deeper waters. Diesel replaced steam in the early 20th cen-
tury, with further increases in size and power as well as advancements in net 
material from hemp and cotton to monofilament.
  The next technological revolution in fishing was marked by the 
introduction of echo sounders in the 1950s:
   “Echo sounders revealed the presence of fish beyond the dreams 
of the most skilled captains from prior generations.”129
Parallel to these developments, the Food and Agriculture organization of 
the United Nations record falling capture fishery numbers in Europe.130 Aq-
uaculture, on the other hand has been increasing at an average of 6.2% per 
annum in the same period. over the last half century, all statistics point to 
a decline in marine capture fisheries. roberts’ descriptions of the previous 
abundance and subsequent collapse of fish stocks and catches leave no 
doubt as to the reason why. At a global level, small motorized boats less 
than 12 m in length, still dominate in numbers (ca 79%), particularly in Af-
rica, Latin America, the caribbean and the near East. But the comparatively 
small number of large industrial fishing boats are disproportionately respon-
sible for large catches.131
  Within this context, fishing has become a highly managed indus-
try through the implementation of technology. Although a direct relationship 
between the depletion of global fish stocks and the improvement of fishing 
technology is apparent, the Barents Sea is an example of the application of 
 127 roberts, The Unnatural History of the Sea.
 128 Ibid. p 40
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technology to stabilize and monitor fish stocks and catches and to produce a 
knowledge-base regarding the changes in the ecosystem as a whole. Fishing in 
the Barents Sea is managed by both sophisticated electronic systems, which 
are virtually unrestricted in their area of penetration, and localised tracking and 
control systems. The Barents Sea lies within the regulatory area of the North 
East Atlantic Fisheries commission (NEAFc), made up of the five contracting 
parties; Denmark, European Union, Iceland, Norway and the russian confed-
eration. Information on fishing activities of all fishing vessels are required to 
be notified to the NEAFc. This is reinforced by coast guards at sea who inspect 
fishing vessels and check the catch against log-books and fishing licenses. 
 2.3.5  oFFSHorE oIL TEcHNoLoGIES
  offshore industries utilize similar bore/pump/distribution tech-
nologies to their land-based counterparts. This includes the energy-produc-
ing industries of oil, gas and wind as well as the required distribution infra-
structure. The ocean then poses additional technological challenges due to 
achieving stability under harsh wind and wave conditions, structural protec-
tion in a corrosive environment, and in extreme climates such as the arctic, 
to stress caused by ice and lack of daylight.132 These technologies have been 
reviewed through descriptive, historic accounts as well as sectorial reports.
  “offshore Pioneers” tells the story of the offshore oil industry as 
an inventive hands-on, practical process of adjusting existing (onshore) tech-
nology, testing new ideas and improvising on site until technology caught up 
with what was required.133 The move offshore was incremental, originally 
associated with shallow fields of 3 – 7 m straddling the shoreline which was 
well within the limits of existing land-based technology. Access was origi-
nally provided through the construction of piers, such as the 375 m-long 
Treadwell Pier, also a conventional construction system for the time, which 
then gave way to the first platforms constructed with wooden piles as new 
wells further offshore were developed.134 
  At the end of the 1950s, maximum depths were around 60 m, 
increasing to 122 m in the 1970s in the North Sea. The idea of “deep water” 
was a variable parameter, gradually increasing with the age and progress of 
the offshore industry. research into wave, wind and hurricane behaviour, as 
well as soil conditions for foundations, was challenged to meet the needs of 
offshore contexts. Accompanying the move to deeper water was the pres-
sure on technology to provide ways of reducing increased costs associated 
with greater depths and distances from land. At the same time, the develop-
ment incentive for the industry was a function of fluctuating oil prices. cur-
rently “deep water” refers to between 400 and 1500 m and “ultradeep” to 
depths greater than 1500 m.135 rising oil prices in the late 1990s initiated a 
boom in deep-water oil and gas, making such projects economically feasible 
for the first time. According to analysts, the move to deeper and colder wa-
ter is not only motivated by a depletion of more readily accessible reserves, 
but also by the efforts of private companies to secure reserves outside the 
control of national oil companies.136 Nocs currently control 87% of known 
 132 Palmer and croasdale, Arctic Offshore Engineering.
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shore Oil and Gas.
 134 The creole field, developed in 1937, was 1.6 km offshore in the Gulf of Mexico.
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available reserves and potentially restrict access, or require particular agree-
ments, such as partnerships and technology transfer requirements. of the 
potential remaining oil to be produced worldwide, the IEA estimates that 
6 – 12% lie in deep-water locations and that by 2035, nine million barrels a 
day will be produced from deep water resources.137 This report also predicts 
that offshore production will rise to around 33% of total oil production by 
2035, then levelling off as onshore production in the Middle East plays an 
increasingly important role.
  Technology associated with the offshore oil and gas industry can 
therefore be seen to have “grown up” over time to become a specialised 
branch boasting its own research and operational equipment. Along with 
the military, oil and gas industries have acquired vast amounts of knowledge 
about the ocean and its local properties – a valuable resource for all users 
of the sea and an enterprise highly dependent on technological systems to 
scan the ocean floor and deeper geological levels. Technology alone, how-
ever, was not the driving force behind offshore oil and gas development. In 
bursts and starts similar to the influence of oil prices, advances in technol-
ogy were demanded and implemented by the industry in response to fluc-
tuating development pressure and further/deeper waters. 
 2.3.6  oFFSHorE WIND TEcHNoLoGIES
  The establishment of an offshore industry in wind power can be 
seen as an ultimate step within the long tradition of modification and im-
provement of land-based windmills. This has been a slow and convoluted 
path, the first record of windmills in western Europe being 1180.138 the 
technology itself has only been one factor in a process determined by in-
teractions between politics, economics and diverse social and environmen-
tal pressures. According to experts, in terms of the time taken to arrive at 
a “commercialization” period, the 120 years of wind power development 
represents roughly 4 times the required time for other technological innova-
tions such as the telephone or the automobile.139 It is estimated that wind 
power technology will first reach maturity at around 2100. However despite 
this long incubation period, the potential of wind power to capture 20% 
of the world electricity market by the late 21st century, could still make it 
a breakthrough innovation. The idea of a “breakthrough” or “radical” in-
novation has become a specialist field in itself- based on the findings of the 
US National Science Foundation that 50% of economic growth derives from 
technical innovation, and that the 21st century displays a phenomenon 
called “balkanisation”, which prevents innovation breaking through to rapid 
and affordable application:
   “Two opposing trends characterize the dilemma for radical inno-
vation in the 21st century: the continued explosion of the science 
and technology base, and the necessarily short-term, profit- driv-
en outlook of the technology sector.”140 
From a science and technology point of view, the multidisciplinary knowl-
edge needed for successful wind energy electrical systems spanned a num-
 137 World Energy Outlook 2010. compared to 5 million barrels in 2009
 138 Hill, A History of Engineering in Classical and Medieval Times.
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ber of fields that only came into being progressively during the entire 20th 
century. These include fundamental aerodynamics of converting wind pow-
er to electrical power, power electronics, electrical control systems, devel-
opment and manufacture of large, cost effective composite wind turbine 
designs, computing, communication and information technology, and reli-
able and cost effective linking to the electric utility grid.141
  The technology was most popular in the 1700 and 1800s, when 
the number of windmills in Western Europe was estimated to peak at around 
200,000.142 offshore windpark installations first began in sandy-bottomed sites 
in shallower waters close to grid connections. These conditions were partly 
the reason why the first offshore wind experiments took place in England and 
Denmark. It was in Denmark that one of the earliest examples of an electrical-
energy producing windmill was developed by Poul la cour in the 1890s.
  Fluctuating fortunes in the industry were due to the introduction 
of cast-iron gearwork in 1755 which coincided with the use of steam power, 
the wide adoption superior Ac technology,143 and the cheap price of fossil 
fuels after World War II. The 1970s oil crisis and the chernobyl nuclear ac-
cident renewed interest in wind and European nations took the lead in wind 
power technology and market structure in the 1990s. According to the Ener-
gy Watch Group, nuclear power never received the same difficulties in terms 
of permission and finance as wind power during its development phases.144 
Wind turbines first went into serial production in Denmark in 1979. While 
turbines have increased in size and capacity since this model145, the basic 
structure has not essentially changed, but continual technical refinements 
are being made in areas such as the aerodynamic qualities of blades, ad-
vanced concrete-steel hybrid towers that can mitigate higher steel prices 
and the turbines themselves.
  Technological refinements have enabled the positioning of instal-
lations in deeper water, corresponding to the release of larger, more effi-
cient turbines. While offshore installation costs are higher than those on 
shore, the increased production capacity of larger turbines can be exploited 
offshore, where more space is available and turbines cause less visual ob-
struction. In turn, larger, more powerful turbines make the development of 
offshore sites economically feasible since increases in scale are exponen-
tially rewarded with higher output. 
 2.3.7 oFFSHorE PIPELINE TEcHNoLoGIES
  offshore energy systems require network infrastructure. Techni-
cal challenges in pipeline construction do not relate to the pipe itself, rather 
are linked to demands in complex routing systems in order to meet political 
preferences, regardless of terrain. Since the main function of a pipeline is 
to connect two or more endpoints, the segments and contexts in-between 
are, in network terms, merely a technological exercise in adjustments and 
refinements. However, pipeline construction is often a giant exercise involv-
 141 reichsteiner, Wind Power in Context- A Clean Revolution in the Energy Sector. p 183
 142  De Decker, Wind Powered Factories: History (and Future) of Industrial Windmills. The 
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ing many specialists, workers, politicians and secondary actors over large 
geographic areas. 
  The twin Nord Stream 1220 km-long gas pipelines installed along 
the Baltic Sea floor between russia and Germany were completed in 2012 
after two years of construction work. Despite the technological challenges 
involved in producing, coating, laying and testing the line, Nord Stream con-
clude that in the Baltic Sea, where the average water depth is only 53 m, 
the main challenge was logistical rather than technological. consultations 
involving all rim countries were carried out, and environmental reports for 
each of the 5 national EEZs compiled. referring to Peter Drucker’s comments 
at the beginning of this section, logistics are a form of strategic and technical 
management, and Nord Stream claim to have developed an innovative plan, 
distributing section storage sites around the Baltic and having three laying 
barges operating simultaneously. This complex logistic effort was rewarded 
with the German Logistics Prize for Nord Stream in 2010. The logistical ex-
ercise continues for Nord Stream, who operate the pipeline long-distance 
from the control room in Zug (cH).
  The contradictory scale of the Nord Stream pipeline is examined 
in greater detail in the Typology section of this thesis.146 Video artist Ursula 
Biemann addresses a similar question in her project on the Baku-Tblissi-
ceyhan oil pipeline “Black Sea Files,” which aims to “visually map these 
procedures in the most diverse way possible, challenging the monological 
narration based on technological pioneering.”147 She describes her Black Sea 
work as loose cartography of those who come into contact with the pipeline; 
migrants, peasants, fishermen, prostitutes, oil workers. This serves on the 
one hand to reveal the economic discrepancies between the oil business 
and marginalized communities on the local level, and on the other to record 
narratives generated by the pipeline, which after completion will effectively 
be buried and silent. The linear, simplified nature of the official narrative, 
is mirrored in the linear nature of the pipeline itself and therefore the real 
scale of the project is deceiving.
 2.3.8  SUMMArY TEcHNoLoGY
  The literature in this review reveals that ocean technologies are 
largely adaptations of systems developed on land, hence while the move 
into the ocean implies specific challenges, I argue that the fundamental sys-
tems have not changed in a radical or innovative way. Examples explored ex-
pose the intricate weaving of technological solutions into the complex fabric 
of social, political, economic and scientific life and verify kranzberg’s claims 
that technology alone is not responsible for change and that at the same 
time all human activities are linked to technology. While it is recognized that 
technology has radically changed every sphere of life, in particular the infor-
mation and communication technologies, a lack of theory and philosophical 
thought accompanying this shift is evident.
  of the types of technologies in use in the Barents and the Baltic 
seas, the most sophisticated are the information and communication tech-
nologies which gather and distribute fishing information and control pipe-
lines or gas-fields long-distance and eliminate the need for regular on-site 
 146 See 3.7 CONtraCtiON
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manpower. They operate within the Infosphere.148 Management of the Bar-
ents Sea environment in the Norwegian EEZ also relies on the information 
and communication technologies to monitor, scan, collate and redistribute 
data, on which the survival of a healthy marine environment, alongside 
petroleum activities, will depend. To quote Drucker, this use of technology 
could elevate us from the level of nomad to that of ocean cultivator and 
cement enviro-technical relationships which relate to the ocean in an intel-
ligent, non-intrusive way. To cultivate is to observe the application of tech-
nologies within global limits.
  However, the complexity and efficiency of the ocean’s vital func-
tions are far superior to even the most sophisticated technology; “no com-
puter on earth can match the processing power of even the simplest natural 
system, be it of water molecules on a warm rock, a rudimentary enzyme 
system or the movement of leaves in the wind”.149 ocean forces and com-
plex interactions will outsmart our technological abilities for many years to 
come and technology as yet has not managed to resolve the ocean’s press-
ing environmental concerns. For these reasons collaboration is a preferable 
strategy to techno-scientific control.
 2.4  EcoLoGY
  iNtrODuCtiON
one of the most widely-accepted definitions of ecology comes from Arne 
Næss, a Norwegian philosopher:
   “The interdisciplinary scientific study of the living conditions of 
organisms in interaction with each other and with the surround-
ings, organic as well as inorganic.”150
As one of the four topics of this review, ecology has the potential to capture 
the cyclic, kinetic aspect of the ocean and the vast range of life and habi-
tats it contains. Ecology is not only connected to biology and earth science, 
rather it is also derived from philosophy, in particular ethics and politics; 
“ecological thought articulates worldviews and defends ethical codes ex-
pressed (in part) in political and economic practice.”151 Although the ancient 
Greeks were well aware of the planetary inter-relations we would today call 
ecology, this review covers the historical period since the word ecology was 
first used. 
  The concept of ecology relies on knowledge of the interrelations 
between organisms and their environment. This field developed along with 
other realms of scientific thought, emerging in association with inductive, 
empirical research in the renaissance which departed from medieval de-
duction.152 The rising importance of science through the 17th and 18th cen-
turies led to biological sciences being increasingly recognized. Important fig-
ures include charles Darwin’s grandfather, Erasmus Darwin (1731 – 1802), 
who had suggested the idea of evolution and Alexander von Humboldt 
(1767 – 1835), who is accredited with being one of the first modern scien-
tists to see the connection between geography and species distribution, 
which would later become the field of biogeography. He believed that the 
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“unity of nature” meant the interrelation of all physical sciences and meticu-
lously documented his observations of phenomena during his many trav-
els.153 His complete scientific work kosmos, which he saw as a “compendium 
of the world’s environment”154 was published in four volumes before his 
death and one volume posthumously.155 
  It was within this context that ecology was first articulated. The 
review is ordered chronologically in order to demonstrate the parallel pro-
gression of the philosophy of ecology to urbanization processes. Extended 
urbanization across the oceans provided the first impetus and mechanisms 
with which to study the marine environment, hence growing knowledge 
of this realm accompanied resource exploration and infrastructural opera-
tions. From a base of environmental knowledge, ecological practice and 
thought has developed from the concept of protection to immersion within 
the context of planetary urbanization, a progression directed by the chang-
ing concepts of nature and culture.
 2.4.1 19TH cENTUrY PIoNEErS : HAEckEL, DArWIN
  Ernst Haekel, a German zoologist and philosopher, first used the 
term “ecology” in 1866:
   “By ecology, we meant the whole science of the relations of the 
organism to the environment including, in the broad sense, all 
the “conditions of existence”. These are partly organic, partly in-
organic in nature; both, as we have shown, are of the greatest 
significance for the form of organisms, for they force them to 
become adapted.”156 
He referred to the Greek origins of ecology – oikos – household or house-
keeping, living relations. This was however, not the main thrust of his “Mor-
phology” publication and although he was the first to use the term, he was 
neither an advocate of ecology as such, nor did he advance this idea through 
his work. Instead he was an ardent follower of Darwin, who had published 
“on the origin of the Species by means of natural selection” in 1859. While 
Darwin’s theory of evolution was not a theory of ecology, it was an important 
watershed in understanding of the dynamics of the natural world and man’s 
place in it. The ideas about ecology published by Haeckel were all to be 
found in Darwin’s work, if not by this name.  It was during Darwin’s five-year 
voyage from England across the Atlantic to South America and back across 
the Pacific and Indian oceans on the HMS Beagle from December 1831 to 
october 1836, that the primary observations for his theory had been made. 
He studied and recorded many forms of life on land and at sea and realized 
through the exposed shell-bearing cliffs he saw in South America, that the 
land including the Andes Mountains must have been uplifting out of the 
sea. The idea of a planet in a constant state of flux was revolutionary at the 
time and also against the view of a perfect, unchanging creation according 
to official religious beliefs.
  Like Darwin, Haekel and many other botanists and zoologists em-
barked on ocean voyages; Haekel was selected to work on the challenger 
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Expedition (1873 – 1876), the first non-commercial exploration of the deep-
sea environment by the British Admiralty,157 explorers such as captain James 
cook had botanists and naturalists on board,158 and operations such as the 
preparatory soundings for the first trans-Atlantic cable (1856 – 1866) also 
took sediment samples from the sea-floor which revealed previously un-
known life-forms.159 The challenger Expedition is considered the founding 
event in establishing the discipline of oceanography- its mission was to in-
vestigate the physical conditions of the deep sea, the chemical composi-
tion of all levels, chemical composition of ocean water, deep sea deposits 
and organic life through all levels and on the seafloor. It was equipped with 
laboratories for natural history and chemistry for the group of scientists and 
at the termination of its voyage, a full report was published of all findings 
including over 4000 new species [14].160
  It was within this scientific context that the concept of ecology 
as the relationships between living things and their environment, emerged. 
The oceans expanded this scientific context geographically and typologi-
cally, and therefore the same routes and “stations” which had been estab-
lished for the purposes of trade and colonization, became sites and circuits 
of scientific research. Darwin’s descriptions of the trunk-fills of specimens he 
shipped back to England,161 provide a vivid image of what Latour describes 
as going somewhere and bringing knowledge back to the “centres of calcula-
tion” where this knowledge was accumulated.162
  The ocean’s ecological systems are by no means fully understood, 
and much knowledge has only been established relatively recently. While 
making soundings for the Atlantic telegraph cable in the 1850s, a depth of 
5,700 fathoms163 was recorded with simple line-and sinker equipment. Even 
if the sounding was not accurate, the fact that the sea could be deeper than 
land was high and the discovery of the deep ocean as a new dimension of 
the earth’s space, was an astounding revelation.164 – 165 At the same time, 
the word urbanization was first introduced by Ildefons cerdà in his 1867 
book Teoria general de l’urbanizacion to describe the boundless dynamic 
of people, places and interests which could longer contained within a finite 
formation such as a city.166 
 2.4.2  20TH cENTUrY : SAUEr, LEoPoLD, NæSS, BALLArD, oDUM, 
FULLEr
  Influential 20th century ecologists include carl Sauer, a geogra-
pher who took a chair at the Berkeley School in 1923 and from this position, 
developed ideas of geography which ran against environmental determin-
ism and emphasized the changes humans interactions make on the environ-
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ment. This approach came to be known as the “Berkeley School” of geo-
graphic thought. Sauer claimed geography was interconnected with culture, 
landscapes and history, ideas articulated in his famous 1925 article, “The 
Morphology of Landscape.” At this time the notion of culture reflected in the 
landscape was a new approach:
   “A cultural landscape is fashioned from a natural landscape by a 
culture group. culture is the agent, the natural area is the me-
dium. The cultural landscape the result.”167
Aldo Leopold (1887 – 1948) was originally a forester who became one of 
America’s most influential wildlife conservationists and redefined the role 
of wilderness in conservation terms. He was widely recognized for his ad-
vanced thinking in this area, which highly influenced the environmental 
movement. His most well-known essay “Thinking like a mountain” describes 
the relationship between wolves and deer on a mountain, and the impor-
tance of both in maintaining a long-term balance.168 None of man’s efforts in 
controlling wolves, deer, cattle or vegetation are as effective as the wilder-
ness in the time-frame of a mountain:
   “The cowman who cleans his range of wolves does not realize 
that he is taking over the wolf’s job of trimming the herd to fit 
the range. He has not learned to think like a mountain. Hence we 
have dustbowls, and rivers washing the future into the sea.”169
Leopold observed the advancing urbanization and its effect of steadily re-
ducing the “blank” spots on the map, which to Leopold represented the 
valuable wilderness areas. This motivated him to not only initiate his own 
ecological restoration project, but also to extensively document and publish 
his work examining humanity’s relationship to the natural world. 
  Arne Næss spoke out against what he saw as the superficiality of 
ecologically responsible policies, which became concerned only with pollution 
and resource depletion. Næss argued that there are deeper ecological con-
cerns which touch upon principles of diversity, complexity, autonomy, decen-
tralization, symbiosis, egalitarianism, and classlessness. He invented the term 
deep ecology to make this differentiation, first using it in an article in 1973.170 
Deep ecology resonates with the ideas put forward by Leopold. The ecology 
movement is for Næss a world-view which called for a radical rethinking of 
man’s position in the world. It is an egalitarian and holistic environmental phi-
losophy which denies differential valuation of organisms, and therefore also 
human-beings over other life-forms.171 In contrast, a shallow worldview as sub-
scribed to by most mainstream environmentalists in Europe and North Amer-
ica, is anthropocentric- preservation of nature and biodiversity is motivated 
primarily by maintaining human welfare. Although influencing environmental 
philosophy, deep ecology did not last as a field of inquiry in its own right.
  oceanographer robert Ballard has taken part in many ground-
breaking deep ocean explorations including the discovery of the Titanic 
wreck in 1985 at a depth of 3800 m. But his contribution to ocean ecol-
ogy stems from his drive to communicate the critical importance of the 
oceans since the planet’s entire water-supply cycles through them. Ballard 
 167 Sauer and Leighly, Land and Life.
 168 Aldo Leopold, A Sand County Almanac, and Sketches Here and There.
 169 Ibid.
 170 Naess, The Shallow and the Deep, Long-range Ecology Movement. A Summary.
 171 callicott, Encyclopedia of Environmental Ethics and Philosophy.
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describes the oceans as a central “clearinghouse” for nutrients and minerals 
essential to life and the deep ocean as “the ultimate reservoir from which 
life everywhere draws sustenance.”172 This scientific conviction is faced with 
general lack of research and knowledge:
   “We know more about impact craters on the far side of the moon 
than about the longest and largest mountain range on earth.”173
The deep oceans explored by Ballard revealed seafloor spreading, where the 
earth’s crust was pulling apart, volcanic vents of hot water and new forms 
of life which did not rely on photosynthesis. Through these discoveries in 
the 1960s and 70s, theories of the continual new formation of the earth’s 
crust and the possibility of the deep ocean being the place where life began, 
gained ground. Not only to the oceans represent a complex, unitary ecologi-
cal system, but they are also interconnected to every other life-sustaining 
system on the planet. 
  In the the 1960s and 70s, some theorists became interested in 
the systems approach to relations. Howard odum connected the systems 
approach to ecology. Pierre Bélanger compares odum’s open systems ap-
proach to closed-system advocates, in particular the engineer J. W. Forrester 
who developed and applied the theories of systems dynamics with appar-
ent success in the 1960s and 70s in a corporate context which was itself a 
“closed system”. Forrester’s 1961 publication “Industrial Dynamics” led to 
the expansion of his thinking to the urban and then global scale, the latter on 
invitation from the club of rome.174 – 175 Bélanger argues that Forrester’s ideas 
landed on fertile ground in the municipal administration, which were also a 
form of corporation entrenched in Fordist industrial thinking. However, they 
remained on a theoretical level and unforeseen developments in America’s 
urban landscape with the decline of the great industrial cities, made it clear 
that such models did not reflect the real character of urban dynamics.
  Bélanger sees much potential in odum’s open-systems thinking 
and its application to urban contexts:
   “His modelling of complex systems through flows helped posi-
tion the urban as a landscape of processes and patterns, extents 
and intensities, economies and ecologies.”176
odum pioneered the understanding of natural systems through flows of ex-
change and energy, beginning with the mapping of estuaries. He developed 
a “systems language” based on circuit energy language which was useful 
to “generalise and compare systems of nature and humans.” Based on this 
language, odum generated diagrams of all types of systems both including 
and excluding human factors. The biosphere is the largest of the planet’s 
ecosystems, which, fuelled by the flow of sunlight, then drives the cycles 
of the atmosphere, the oceans, most of the geologic systems and there-
fore the fabric of life. He describes the ocean as as an “open, steady state,” 
through which cycles of elements pass in their flow from sediment or air 
back through the main rivers to the sea again. The marine ecosystem [15] 
includes the role of waves, currents, winds as well as the species, since verti-
cal eddy diffusion is important in accessing nutrients for many species. Also 
 172 Ballard, The Eternal Darkness. p 5
 173  Ibid. p 3. The Mid-ocean ridge is a subsea volcanic mountain range 68,600 km in length 
and sometimes rising to a height of 4572 m.
 174 Jay W. Forrester, Industrial Dynamics.
 175 Jay W. Forrester, World Dynamics.
 176 Bélanger, Sprawl: A Stratregy? From Closed System Dynamics to Open Systems Ecologies.
2 literature review 2.4 EcoLoGY 69
[15] Systems diagram: Upper 1000 m of open sea, Howard odum 1983.
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within his analysis of cities or regions, the energies of the natural environ-
ment are always an integral part of the system, even when translated into 
economic value. However a feedback mechanism from the urban economy 
is necessary to maintain a healthy environmental subsystem, which in turn 
is essential to provide a good symbiotic input to the economy. odum com-
ments that this link is “weakly developed in many modern patterns.”177
  Sanford kwinter believes Buckminster Fuller was highly under-
rated by architects and describes him as possibly the first designer to think 
of ecology in its current sense:
   “The interplay and mutual determination of organism and 
environment”.178
Fuller was interested in the capacity of design to channel and utilize energy 
and information more efficiently. This led to proposed solutions to energy- 
and resource management on a global scale. Nikos katsikis compares the 
two contributions of Doxiadis and Fuller to the problems and challenges of 
increasingly globalized urbanization. Both were members of Doxiadis’ World 
Society of Ekistics which was conceived as an alternative to the congrès In-
ternationale d’Architecture Moderne (cIAM). katsikis points out the prob-
lematic technoscientific determinism of Fuller’s vision, but also the fact that 
his contribution lay in the reconceptualizing of world resources and their 
distribution.179 For Fuller this began directly with a new world map – the Dy-
maxion, which portrayed each continent as its true size without the distort-
ing effects of reducing the globe to a flat plane. Fuller’s globe was a series of 
unfolded triangles, which together formed an icosahedron, and where the 
view from the North Pole highlighted the interconnectivity of all continents. 
The map was a tool to show and reorganize global flows as a design project 
on a world scale. Fuller’s intentions were to democratize and equalize sys-
tems regardless of political or physical barriers.
  The systems approach is interested in flows. Although organic 
and inorganic matter represent different individual input/output pathways, 
in terms of their relation to the system they are handled the same manner. 
This idea has contributed to an evolution in the understanding of ecology 
itself to include the unnatural environment and has opened the way for a 
new generation of ecological thinking for the incoming Anthropocene. 
 2.4.3   21ST cENTUrY- THE ANTHroPocENE : EcoLoGY WITHoUT 
Nature
A thin layer of carbon on the earth’s crust marks a new era and the first time 
in history that man has influenced geological time. Defined by the oxford 
dictionary as; “relating to or denoting the current geological age viewed as 
the period during which human activity has been the dominant influence 
on climate and the environment,”180 the Anthropocene is currently being 
reviewed by scientists for formal acceptance into the geological timescale. 
The date of the beginning of this era is still widely debated. The recognition 
of the Anthropocene as a new geological era was proposed by the Nobel 
Prize-winner and atmospheric chemist Paul crutzen, and ecologist Eugene 
Stoermer in an article of the same name in 2000:
 177 Howard T. odum, Systems Ecology. p 534
 178 kwinter, Far from Equilibrium.
 179 katsikis, Two Approaches to “World Management”: C. A. Doxiadis and R.B. Fuller.
 180 oxford online dictionary, accessed, 22/05/15.
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   “considering these and many other major and still growing im-
pacts of human activities on earth and atmosphere, and at all, 
including global, scales, it seems to us more than appropriate to 
emphasize the central role of mankind in geology and ecology by 
proposing to use the term ‘anthropocene’ for the current geo-
logical epoch.”181
crutzen and Stoermer propose the industrial revolution as the beginning of 
this era.182 The discussion in ecology can therefore no longer be conceptu-
ally based on the natural vs the unnatural or the cultural. The current state 
of ecological thinking has progressed beyond this divide and a reassessment 
of what has previously been widely accepted as nature has taken place. In 
a world where urbanization processes were observed to be penetrating the 
most remote and “natural” places, Lefebvre already noted that “spaces with 
predominantly natural traits are on the decline.”183 For Lefebvre, spaces with 
natural traits are those which enter less into the social relations of produc-
tion. But he also comments that natural spaces have been engulfed and en-
closed by the spaces of production, for example in the case of a regional 
park, where they have become subordinate.
  Brenner and Schmid’s statement that “the end of the wilderness is 
one of the four most marked and far-reaching worldwide socio-spatial trans-
formations of the last thirty years”, has been referred to in 2.2 SEAScAPES.184 
For Brenner, these transformations highlight the need for an urban theory with-
out an outside- a theory beyond the urban/nature or city/rural divide which has 
remained a paradigm in urban studies long after it ceased to exist in reality.185
  Timothy Morton vividly describes this loss of the outside as “a 
flattened world without ontological U-bends. A world in which there is 
no away.”186 He argues from the object-orientated-ontology (ooo) view-
point, where instead of being occupied by culture and Nature, the world is 
made up of a host of irreducible and unique beings with which we share all 
space.187 His critique of ecology derives from this very fact that it has been 
based on the idea of a nature which sustains civilization, but which exists 
outside of it. Instead Morton proposes abandoning these notions of inside 
and outside and deconstructing the artificial limits between them:
   “If we let go of limits, we let go of the vague aperion of infinity 
and embrace finitude: not as scarcity or as a limit, but as coexist-
ence in the disquieting flux of time.”188
As a logical consequence, Morton’s dark ecology would deliberately include 
human interaction with all the unpleasant by-products of our existence:
   “But there is no away after the end of the world. It would make 
more sense to design in a dark ecological way, admitting our coex-
istence with toxic substances we have created and exploited.”189
Subscribers to the idea of dark ecology include artists and thinkers, one 
group of which have initiated a three year art and research project in the 
 181 crutzen and Stoermer, “The Anthropocene.”
 182  The exact date proposed in the article is 1784, the year James Watt invented the steam 
engine.
 183  Lefebvre, The Production of Space. p 83
 184  Brenner and Schmid, “Planetary Urbanization.”
 185 Brenner, Introduction: Urban Theory without an Outside.
 186 Morton, PEAK NATURE. Capitalism Has No Soul. (U-bends refers to flushing the toilet).
 187 ooo is pioneered by Graham Harman, philosopher of metaphysics.
 188 Morton, Everything We Need: Scarcity, Scale, Hyperobjects.
 189 Morton, Architecture without Nature.
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Barents region. The organizers argue that precisely here, in a pristine sub-
arctic environment, the link between human civilization and industrial pollu-
tion can be keenly sensed in every way. Ironically it is global warming which 
contributes to economic growth in the region, as petroleum exploration 
and the northern-sea route prepare to reap the rewards of the receding ice 
front. These activities, in turn, assist in accelerating climate change.190
  Bruno Latour also argues for an “Ecology without Nature,”191 in 
his discussion on political ecology, which is distinguished by “its equal con-
cern for non-humans and humans.”192 This discussion is anchored within 
Latour’s “longterm project to develop an alternative to the notion of mo-
dernity.” An important part of this project explored in the essay, is the po-
litical origin of the notion of nature. Latour discusses the impossibility of 
the marriage of the two concepts politics and ecology as they are generally 
understood. A much simplified version of his argument can be described as 
follows; if ecology is about nature, then the politics of this entity must be so 
large as to include everything, hence would be out of range of understand-
ing of ordinary citizens, and also due to its complexity, would be entrusted 
to a range of specialists. Instead, Latour claims that “ecology has nothing 
to do with taking account of nature, its own interests or goals, but that it is 
rather another way of considering everything.”193 The way of “considering 
everything” for Latour is based on Actor Network Theory, in that entities we 
are involved with in the world, such as rivers, for example, should be con-
sidered in their unpredictable, uncertain course rather than considered as 
objects to be managed.194 Through this perspective, nature and social both 
emerge as outmoded, constructed assemblages which have failed to take 
the vast majority of entities into consideration.195 Actor Network Theory 
(ANT) considers these entities as quasi-objects, networked socio-natural as-
semblages or nature-culture hybrids. 
  Practicing ecology in this way, would according to Latour, bring 
about a marked transformation and generate new political life, in contrast 
to a hierarchized system under modernization:
   “Ecologising a question, an object or datum, does not mean put-
ting it back into context and giving it an ecosystem. It means set-
ting it in opposition, term for term, to another activity, pursued 
for three centuries and which is known, for want of a better term, 
as modernisation.”196
Latour calls for a radical political change- one that the current politics of 
ecology embodied in green parties have not been able to effect, precisely 
because of the contradiction between politics and ecology.
  From the perspective of ecological economics, a field which 
emerged in the 1980s to focus on the connections between ecological and 
economical processes, the oceans are a prime example of the failure of neo-
classical economics to incorporate biophysical processes in their models. 
 190 http://www.darkecology.net/dark-ecology-project accessed, 24/05/15.
 191 The title of a book by Timothy Norton, Harvard University Press, 2007
 192 Latour, To Modernize or Ecologise? That Is the Question.
 193 Ibid.
 194  A river, therefore should be treated not only as a means, but also understood as an end, 
in the same way that a  human subject demands the autonomy never to be treated as 
a means, but as an end to itself. Latour refers to kant’s definition of human morality in 
kant, I (1956), Critique of Practical Reason, trans. L.W. Beck, The Liberal Arts Press.
 195 Latour, Reassembling the Social.
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Environmental factors have been externalized from the equation in neo-
classical economics and complex marine ecosystems have been reduced to 
a single category; “natural capital.”197 Ecological economics also calls for a 
complex systems approach to marine ecology, which according to some crit-
ics, has been dominated by “linear mathematical Newtonian mechanistic 
views of organization and behavior.”198
  Eric Swyngedouw is also highly critical of the way in which sus-
tainability and ecology have been successfully integrated into what he calls 
“post-political” techno-managerial planning, which in effect conforms to the 
profit principle and guarantees that there is no significant change in the ex-
isting socio-ecological order. Borrowing from the philosopher Alain Badiou, 
he uses the expression “Ecology is the opium for the masses” to drive this 
position home.199 Swyngedouw also claims that nature is an empty signifier 
in that it represents everything and nothing. However we are still unable to 
rearrange and build alternatives to our everyday socio-ecological relation-
ships which revolve around these beliefs and the structures which uphold 
them. For a closer analysis of the manifold meanings we attach to nature, 
Swyngedouw refers to Tim Morton’s, “Ecology without Nature.”200 morton 
lists three meanings of nature; nature as a metonymic reference – a substi-
tution for another name, where the content of nature is expressed through 
a range of diverse terms, nature as a solid foundation with normative laws 
and nature as an external terrain and an object of fantasies and desires.
  Political theorist Aijaz Ahmad highlights a further aspect of the 
relationship between nature and culture. He argues that after the enlight-
enment, a split between two types of nature became evident; raw, danger-
ous nature could be an immense source of wealth if tamed through science 
and technology. This left human nature, which was also then to be tamed, 
shaped and improved through culture:
   “culture was to human nature what technology was to external 
nature”.201
All points of view describe the dissolution of nature. These authors are 
among those who call for an ontological shift in the understanding of ecol-
ogy – a discipline “in need of a theory.”202 The San rocco issue entitled Ecolo-
gy discusses the possible contribution of architecture to the ecology project:
   “The planning we are proposing would not really be Planning… it 
would just be kind of planning… planning would be listening, ob-
serving, learning and only then correcting, while always accept-
ing the logical priority of the existent over the new… What would 
be the territorial consequences of the decline of the nation state 
be? First, territories need to be recognized not according to exist-
ing administrative borders, but according to ecosystems and the 
organization of production”.203
 197  Sunde, The Open Horizon: Exploring Spiritual and Cultural Values of the Oceans and 
Coasts.
 198 Gibbs and Anthony, Oceans and Coasts as Complex Adaptive Systems.
 199  Feltham, Alain Badiou. Badiou makes reference to Marx’s statement “religion is the 
opium of the people” which was published in 1844 in his Deutsch-Franzöische Jah-
rbücher.
 200 Morton, Ecology without Nature.
 201 Ahmad, The Politics of Intercultural Learning.
 202 Ghidoni, Editorial.
 203 Ibid.
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 2.4.4  SUMMArY EcoLoGY
  Ecological thought has developed both in parallel to other sci-
entific areas and in relation to urbanization. It was within the climate of 
enquiry and exploration of the 19th century that the first oceanographic 
expeditions took place and that the term, was first used. Until this point, 
little was known about the ecology of the oceans in the western world. Pro-
jects of connecting the continents with physical links, such as the laying of 
the first Atlantic telegraph cable, presented opportunities to gain knowledge 
about the physical environment of the ocean and it’s life-forms at the same 
time as solving the technical challenge.
  However it is only recenty that the global ecological significance 
of the oceans has been understood. Theories of ecology based on the influ-
ence of the cultural on the natural world, were developed by pioneers ob-
serving landscapes and wilderness areas. These ideas were enriched by the 
systems approach, which demonstrated the interconnectedness of human 
and natural systems. 
  The concept of ecology has advanced in a spatial sense to include 
not only wilderness areas but to be understood as the convergence and over-
lapping of the domains that were previously understood as nature and culture, 
and the expansion of urbanization processes into all forms of territory. An un-
derstanding of territory based on ecosystems as suggested by Ghidoni above, 
corresponds to the proposition in the introduction to this thesis. Through an 
as yet undefined type of planning,204 or architectural contribution, the ocean 
can be embraced not as something natural, rather as a kinetic, contingent, 
productive territory, full of non-human life, animate and inanimate objects 
and manifold relations both between objects and to topographical territory.
  CONCluSiON literature review
  The literature review aims to use four topics to construct a land-
scape of thought for ocean space and a conceptual bridge to the urbanization 
of this space. It serves as a basis for the subsequent analysis of the Barents 
and Baltic Seas. The theoretical and historical study of these individual top-
ics, combined with empirical research, therefore contributes to a preliminary 
theory of ocean space. 
  The following conclusions have been drawn from the four topics: 
  – Shipping networks have been a dominant feature of the ocean 
surface throughout history, activating specific connections and nodes which 
may be geographically far removed. This has led to radical forms of urbaniza-
tion which use the ocean as a connecting agent. Its status as a site of height-
ened network activity is still ingrained within the laws of the sea, which pri-
oritizes shipping movement, cable- and pipe-laying, each of which play an 
important role in extending urban systems across, through and into the sea. 
Although the dominance of the surface-view of the sea led to the “great void 
idealization,” thick network activity creates regional ties and makes the seas 
a common referential space. 
  – Seascape describes the physical modification of the ocean 
which has, until recently, largely remained below surface. Dredging, trawl-
ing and the dumping of munitions are examples of activities within this cat-
egory. In the ocean, the traditional productive activity of fishing moved with 
 204 See 4.4 THE ocEAN ProJEcT
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[16] Framework for the interrelations of ocean urbanization in the Barents and Baltic Seas
the body of water and its prey, meaning that constructed fixtures were mini-
mal and the modifications to this fluid space escaped untrained perception. 
The social and spatial organization of fishing communities can be compared 
to the agricultural communities of J.B. Jackson’s “landscape one.” However, 
our scaping of the sea is intensifying, taking on new forms, becoming longer-
term and extending to the above-surface realm. This produces new visual 
realities which are in contrast to the reduced, abstract, infinite horizons of 
the seascapes we share as a universal immemory. 
  – construction technologies utilized in the offshore oil, pipeline 
and wind-energy industries are not highly advanced, but have been gradual 
adaptations of systems used on land. Therefore technology alone is not re-
sponsible for the type of offshore urbanization created by these industries. 
The most sophisticated technological advances are in the area of IcT – in-
formation and communication technologies, which are able to overcome 
distance and which enable levels of cohesion comparable to urban formats. 
Through these systems, knowledge-bases about the sea are established, 
monitoring and control is carried out and abstract “territories” are created 
for the extraction and capture of natural resources. 
  – The meaning of ecology has always been the relationship be-
tween living organisms and their environment, both organic and inorganic. 
But until recently, ecology was still firmly attached to the concept of na-
ture – something outside of culture. current ecological thought calls for the 
abandonment of this association with nature, which no longer exists in the 
form we imagine. Ecology has been “naturalized” – that is it has become a 
concept integrated into a fully urbanized world. For the critics of a “politi-
cally correct” form of ecology, such as Eric Swyngedouw and Bruno Latour, 
this could potentially mean a major shift in the existing order – a call for the 
non-distinction between natural and cultural beings or objects. 
Further to these conclusions derived from the separate topics, particular in-
terrelations can be identified. Seascapes are created by ecological systems, 
the network interaction of shipping routes or pipelines and by the tech-
nologies associated with energy-production. The comparison to landscapes 
enables the reading of seascapes in their full dimensions, in particular their 
properties below-surface. When infrastructural networks link to physical 
seascapes, the topological, scale-less properties of networks meet the phys-
ical, topographical reality of the seafloor. This is an inherent contradiction 
which merits closer analysis. on the other hand, shipping networks continu-
ously modify the spatial relationships on the sea surface and therefore the 
highly abstract seascape itself. 
  The realization that the underwater seascape plays an important 
role in maintaining the ecological balance of ocean systems has led to more 
intense research into its properties. In the case of the Baltic Sea this is in 
order to restore its deteriorating environmental condition and in the case 
of the Barents Sea it is to maintain the balance alongside oil and gas activi-
ties. Still much less is known about seascapes than landscapes. The equip-
ment required to access these biotopes and to carry out the research is pro-
vided by technology, hence ecology and technology are inextricably linked. 
Western society has passed the point of maintaining an ecological balance 
through sustainable practice, therefore technology is employed to address 
this issue. 
  offshore, “industrialization” of the seascape through technology 
and management systems has created abstract specialist zones, but has not 
led to further, diversified urbanization as it has on land according to Lefe-
bvre’s statement that the “rural, the industrial and the urban succeed one 
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another.” The review has also demonstrated that a possible opposition be-
tween Ecology and Seascape as poles of inherent ocean space, and Technol-
ogy and Networks, as poles more clearly linked to urbanization processes, 
does not exist, rather relationships and interdependencies create a mesh-
work linking all four topics.
  It is through this meshwork, that a preliminary framework for a 
theory of ocean urbanization has been constructed. contradictions and unu-
sual links revealed through this review sharpen the following spatial analysis 
and steer the selection of typological conditions.
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the	 relevance	of	 these	positions	 through	 spatial	 analysis	on	 two	 levels:	 a	
comparative	study	on	the	Barents	Sea	and	the	Baltic	Sea,	and	the	proposi-
tion	of	five	spatial	typologies	found	within	these	seas.









tions	between	 these	 four	 factors.	 The	proposed	five	 typologies	 represent	
a	 preliminary,	 non-exhaustive	 selection	of	 such	 situations	which	 describe	
generalized	conditions	of	urbanization	in	the	Barents	and	Baltic	Seas.
 3.1 Two seas
	 	 The	 Barents	 Sea	 as	 an	 urbanized	 realm	 was	 the	 subject	 of	
a	 research	 and	design	 investigation	 at	 the	 EPFL	 laboratoire	 bâle	 (laba)	 in	
2011 – 12.	This	sea	is	vast,	remote,	pristine,	rich	in	resources	and	yet	its	geo-
graphical	 location	on	the	edge	of	the	Arctic,	the	effects	of	climate	change	
and	 the	 discovery	 of	 significant	 offshore	 fossil	 fuel	 reserves,	 have	 swiftly	
made	 the	 Barents	 Sea	 the	 focus	 of	 international	 attention.	 Urbanization	




















 39 The Barents Sea Ecoregion.
 40	 Strøksnes,	The Inner Space of Barents.	p	58
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The	 Baltic	 Sea	 has	 been	 chosen	 as	 the	 second	 case	 study	 because	 of	 its	
marked	 spatial,	 cultural	 and	 geographical	 differences	 to	 the	 Barents	 Sea.	
Important	 epochs	 of	 Northern	 European	 history	 are	 inscribed	 in	 the	 sea	













where	the	sea	as	a	 resource	 in	 the	broadest	sense	 is	endangered.	As	 the	













sus	of	 power,	may	or	may	not	be	overcome.	 Each	 sea	was	 found	 to	have	
a	unique	profile	created	by	a	combination	of	climatic,	ecological,	resource,	






















River	 then	 connect	 to	 St	 Petersburg	 and	 the	Baltic	 Sea.	 The	 construction	
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of	the	canal	was	an	 important	strategic	project	 to	 link	the	two	seas,	ena-













































 42	 Derry,	A History of Scandinavia.
 43	 	Jones, Land-Tenure and Landscape Change in Fishing Communities on the Outer Coast 
of Central Norway, C. 1880 to the Present.
 44	 See	1.6	ocean planning
[2]	B-159	Russian	nuclear	submarine,	sunk	
2003,	Barents	Sea,	depth	234	m.
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[4]	Dutch	whalers	near	Spitzbergen,	Abraham	Storck,	1690
Russian	deep-sea	fishing	history	 also	 began	 in	 the	Barents	 Sea	when	 the	
Pomors	came	from	Novgorod	to	the	Kola	Penninsula	in	the	11th	century.45 





as	 rich	whaling	 grounds	 by	 English,	Dutch,	Danish	 and	 French	whalers	 in	
the	early	17th	century	[4].	At	the	end	of	the	1800s,	coal	deposits	had	been	
discovered	 on	 Svalbard	 and	mining	 began	 by	Norwegian,	 Russian,	 British	
and	American	companies.	Longyearbyen,	the	largest	settlement	of	just	over	




























their	 depictions	 from	 the	Northern	Bronze	Age	demonstrate	 their	 impor-
tance	for	warfare,	trade	and	fishing	during	this	period.52	During	the	height	
	 45	 Pomors	means	“seasiders”	in	Russian.





 48	 FAO,	Fishery & Aquaculture Country Profiles: The Kingdom of Norway.
 49	 Greenfield,	The World’s Richest Countries.
	 50	 IEA, Key World Energy Statistics.
	 51	 CIA,	The World Factbook 2013 – 14.
	 52	 Ulla	Ehrensvärd,	Pellervo	Kokkonen,	and	Juha	Nurminen,	Die Ostsee.
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[7]	Barents	Sea	boundaries.
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ly	 crossed	 the	 Baltic,	 creating	 oscillating	 political	 territories	 such	 as	 the	
Kingdom	of	Denmark	which	 included	 Schleswig	 and	Holstein	 in	Northern	
Germany	 (1460 – 1866),	 the	 period	 of	 Swedish	 rule	 over	 Finland	 (late	
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	 54	 	Palmer,	Northern Shores.
	 55	 		Görmar	and	Leupolt,	Übersicht Zu Raumstrukturellen Entwicklungen in Der Ostseeregi-
on Aus Historischer Perspektive (ergänzende Information).




























































cember	or	early	 January.	When	the	air	 temperature	 is	above	the	 freezing	









ice.	Some	models	predict	an	 ice-free	Arctic	Ocean	in	summer	 in	 less	than	
30	years-	much	faster	than	earlier	predictions.56	This	effect	of	global	warm-
ing	has	direct	repercussions	for	the	exploitation	of	the	region.	Due	to	the	






the	 process	 of	 downward	 export	 (sinking)	 and	 sedimentation	 at	 the	 sea	
	 56	 	Royal	Norwegian	Ministry	of	the	Environment,	Meld. St. 10. Report to the Storting 
(white paper) First Update of the Integrated Management Plan for the Marine Environ-
ment of the Barents Sea-Lofoten Area.
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Barents sea Maximum ice extent (June period)
SEA ICE EXTENT 2011
AVG.  1980 - 1999
AVG. 1999 - 2008
[11]	Sea-ice	extent,	Barents	Sea	in	June	
1980 – 2011.
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redfish	are	boreal	 species	which	occupy	 the	Atlantic	parts	of	 the	Barents	
Sea,	and	spawn	along	the	Norwegian	coast	south	of	69°N.	
	 	 The	Northeast	Arctic	cod	lives	mainly	in	the	southern	part	of	the	














SE	 Svalbard,	 north	 and	north-west	Norway,	Novaya	 Zemlya,	 Franz	 Joseph	
Land	and	the	Murman	coast.
	 57	 Sakshaug,	Johnsen,	and	Kovacs,	Ecosystem Barents Sea.
	 58 The Barents Sea Ecoregion.
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Through	mapping	 these	 traits,	 an	alternative	understanding	of	 the	ocean	









	 59  Conservation Value Assessment and Distribution of Selected Marine Mammals in the 
Northern Barents Sea.
	 60 The Barents Sea Ecoregion.
	 61 ibid.
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	 	 The	Barents	Sea	straddles	 the	national	borders	of	Norway	and	
Russia.	Despite	the	marked	historical,	cultural	and	political	differences	be-
tween	these	two	nations,	the	Barents	Sea,	the	climatic	region,	 local	tradi-
tions	 and	 indigenous	 groups	 are	 common	 to	 both.	 According	 to	 political	
scientist	Geir	Hønneland,	 in	 practice	Russian	 and	Norwegian	Barents	 Sea	
fishing	fleets	co-operated	across	the	border	in	a	hands-on	manner,	exchang-
ing	quotas	within	the	total	shared	space	where	their	shared	resource	was	
to	be	 found.	Hønneland	argues	 that	examples	of	 successful	management	
systems	for	shared	resources	mostly	have	a	“local,	traditional,	unintended	
and	spontaneously	developed	character.”62	On	land,	the	Russian/Norwegian	
border	 has	 generated	 exchange	 dynamics	which	 have	 turned	 the	 ex-iron	











have	been	relocated	to	 the	Arctic	 in	order	 to	carry	out	military	exercises.	
According	to	Russian	Defence	Minister	Sergei	Shoigu,	38,000	soldiers,	3,360	
vehicles,	41	naval	vessels,	15	submarines	and	110	aircrafts	are	involved	in	





	 	 In	 1993	 the	 Barents	 Euro-Arctic	 region	 was	 born,	 an	 idea	 of	
the	Norwegian	Prime	Minister	at	 the	time,	Thorvald	Stoltenberg.	 Journal-




	 62	 Hønneland,	Making Fishery Agreements Work.
	 63	 Hønneland,	Borderland Russians.
	 64	 Strøksnes,	The Inner Space of Barents.	p	58
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tity	through	this	initiative,	he	confirms	its	raison	d’être	as	a	geopolitical	fron-















































	 68 The Barents Sea Ecoregion.	p	16.
	 69	 	Royal	Norwegian	Ministry	of	the	Environment,	Meld. St. 10. Report to the Storting 
(white paper) First Update of the Integrated Management Plan for the Marine Envi-
ronment of the Barents Sea - Lofoten Area.	See	4.2	MARINE	SPAIAL	PLANNING	IN	THE	
BARENTS	SEA
 70 ibid.
























Predeﬁned areas (APA System)
Active production licenses
No petroleum activities to be started
No exploration drilling in oil-bearing formations permitted 
1. March-31 August
and safeguard coral reefs, etc.
Strict application of requirement to identify
Variable extent of the marginal ice zone
[15]	Framework	for	petroleum	acti	viti	es	in	the	Barents	Sea-Lofoten	area.














production	 until	 autumn	 2015.	 Development	 plans	 for	 the	 giant	 Russian	
Shtockman	gas-field,	located	550	km	from	the	mainland,	have	been	placed	
on	 hold.	 This	 field	 is	 planned	 to	 operate	with	 a	 floating	 production	 unit,	
with	 gas	 being	 exported	 through	 sub-sea	 pipelines.	 Norwegian	 licensing	
blocks	are	located	within	a	predefined	area,	the	extent	of	which	has	almost	

































 74	 	Royal	Norwegian	Ministry	of	the	Environment,	Meld. St. 10. Report to the Storting 
(white paper) First Update of the Integrated Management Plan for the Marine Environ-
ment of the Barents Sea-Lofoten Area.






























established	 two	new	oil	 terminals	on	 the	Barents	 coast	at	Kolguev	 Island	
(south	of	Novaya	Zemyla)	and	Varandey	in	the	Pechora	Sea	[8].	These	ports	









commercial	 transit	shipments	 for	approximately	2 – 4	months	of	 the	year,	
piloted	by	Russian	 ice-breakers.42	 Ships	 travelling	 the	Northern	Sea	Route	
are	also	required	to	be	constructed	according	to	ice-class	Arc4,	which	is	still	
uncommon	 for	 bulk-transport	 vessels.	 One	 exception	 are	 the	 oil	 tankers	
 38	 Mead,	The Scandinavian Northlands.
 39	 www.hurtigruten.com




































tion,	Norway	and	 Iceland.48	 In	particular,	 the	Barents	Sea-Lofoten	 Islands,	









 43	 	Balmasov,	Prospects of the Development of International Transit Shipping via the 
Northern Sea Route.
 44	 	Northern	Sea	Route	Information	Office,	Transit	statistics. 
http://www.arctic-lio.com/nsr_transits
	 45	 Buixadé	Farré	et	al.,	Commercial Arctic Shipping through the Northeast Passage.





 48	 FAO,	The State of World Fisheries and Aquaculture 2014.
 49	 	Hønneland,	Autonomy and Regionalisation in the Fisheries Management of Northwes-
tern Russia.
	 50	 	Royal	Norwegian	Ministry	of	the	Environment,	Meld. St. 10. Report to the Storting 
(white paper)First Update of the Integrated Management Plan for the Marine Environ-
ment of the Barents Sea-Lofoten Area.
	 51	 	Hønneland,	Norway and Russia: Bargaining Precautionary Fisheries Management in 
the Barents Sea.
	 52	 	Royal	Norwegian	Ministry	of	the	Environment,	Meld. St. 10. Report to the Storting 
(white paper)First Update of the Integrated Management Plan for the Marine Environ-
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kaging	 and	 processing	 industries	 also	 accounts	 for	 traditional	 large-scale	
population	migrations	throughout	the	region.
	 	 Today	fishing	in	Norway	is	a	highly	managed	industry.	Since	the	
introduction	of	 the	 Electronic	 Reporting	 System	 (ERS)	 in	 2011,	 all	 vessels	
over	15	m	in	length	operating	in	Norwegian	waters	are	required	to	transmit	
















Fishing	 is	 therefore	 an	 urbanizing	 activity	 which	 is	 closely	 linked	 to	 the	
ocean’s	inherent	spatial	and	temporal	properties.	
	 3.3.4	 CONCLUSION	BARENTS	SEA

















 90 see 2.2.5	SEASCAPE	ONE
 91 ibid
 92	 Hønneland,	Making Fishery Agreements Work.
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[19]	Coal-mining	infrastructure,	Longyearbyen	Svalbard














it	developed	on	 land.	Since	 the	cycles	of	 these	 industries	are	out	of	 tune	


































sites	based	on	the	production	of	cotton.	Mann,	Oldest Civilization in the Americas 
Revealed.
 94	 	Gugger,	Couling,	and	Blanchard,	Barents Lessons. Teaching and Research in Architecture.
	 95	 Røyseland	and	Oystein,	Northern Experiments. The Barents Urban Survey 2009. 
	 96 see 2.2 seascape
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Irbe Strait  Sill 21m










































Arctic	 circle.	 The	 coastlines	 of	 Germany,	 Poland,	 Lithuania,	 Latvia,	 Russia	







North	 Sea	 –	 the	 Kattegat	 and	 the	Danish	 Straits	 (Belt	 Sea	 and	Oresund).	

















temperatures	of	 the	 layers	changes	with	the	seasons;	 the	temperature	of	
the	 lower	 layer	 is	 less	affected	by	wind	and	solar	 radiation	and	 therefore	
 97	 Leppäranta	and	Myrberg,	Physical Oceanography of the Baltic Sea.
 98	 Including	the	Kattegat,	the	Baltic	Sea	has	an	area	of	415,265m2.





























































Baltic Sea salinity (in ppm)
Baltic Sea temperature (°C) 
[21]	Potential	temperature	(top)	and	salinity	on	February	16 – 18,	2003	along	the	axis	Arkona	Basin	–	Bornholm	Gate	–	Bornholm	Deep	–	Stolpe	Channel	–	
Gdansk	Deep.
3 spaTial analysis 3.4	BALTIC	SEA :	SPATIAL	CHARACTERISTICS 107
remains	at	a	stable	temperature	of	3 – 6°C.	Therefore	 in	winter	when	the	
temperature	of	 the	surface	 layer	cools	down,	the	bott	om	layer	 is	actually	
warmer.	 In	 summer	 the	 situati	on	 is	 reversed	 and	 the	 upper	 layer	warms	
up	quickly	reaching	a	temperature	of	16 – 17°	in	the	Arkona	and	Bornholm	













































 101	 Leppäranta	and	Myrberg,	Physical Oceanography of the Balti c Sea.	p	87
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are	 found	 in	 the	 Kattegat,	 north	 and	 east	 of	Gotland,	 in	 some	of	 the	 ar-


















	 	 The	 herring	 spawns	 in	 the	 spring	 in	 shallow	 areas	 of	 algae	
growth,	moving	to	the	upper	layers	of	the	open	sea	looking	for	food	in	sum-
mer	and	then	to	the	soft	bottom	areas	for	feeding	in	the	winter,	when	food	
 103 Pearls of the Baltic Sea. Networking for Life: Special Nature in a Special Sea.
 104	 Kautsky	and	Svensson,	Life in the Baltic Sea.



































Cod spawning & nursery
PRIORITY AREAS
Harbour porpoise
105 100 200 km
[24]	Balti	c	Sea	priority	areas.

































and	 for	 15	 species	more	 than	one-third	 of	 the	 total	 northwest	 European	












	 106	 	Elsam	Engineering	and	ENERGI	E2,	The Danish Offshore Wind Farm Demonstration 
Project: Horns Rev and Nysted Offshore Wind Farm. Environmental Impact Assessment 
and Monitoring.
 107	 Kautsky	and	Svensson,	Life in the Baltic Sea.
 108 ibid.
[25]	Exclusive	Economic	Zones	in	the	Baltic	Sea.
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as	a	 coherent	 region,	a	host	of	organizations	have	been	 formed	and	pro-
jects	launched	with	objectives	in	the	realms	of	transport,	commerce,	energy	
and	environment.	These	are	also	met	with	the	initiatives	of	the	Baltic	rim	




 110  see 3.2.2 HISTORICAL	BACKGROUND	–	BALTIC	SEA 
and 3.3.3	URBANIZATION	–	BARENTS	SEA
 111	 Leppäranta	and	Myrberg,	Physical Oceanography of the Baltic Sea.








 114	 Mezhevich,	Borders and Identity in Theory and Practice of the Eastern Baltic Region.





















is	not	derived	 from	natural	 systems.	 Instead,	 the	Baltic	 is	 sliced	 following	
geometrical	extensions	of	national	boundaries	on	 land	[25].	Military	exer-
cise	areas,	maritime	transport	corridors,	offshore	wind,	dredging	sites	and	
























	 116 Sensitive Baltic Sea Areas Now Protected from Shipping Activities.
 117 Pearls of the Baltic Sea. Networking for Life: Special Nature in a Special Sea.
 118	 	The	30	species	includes	13	bird	species,	9	fish	species,	4	seal	or	porpoise	species	and	2	
algal	and	2	vascular	plant	species.




	 	 At	 the	 EU	 level,	Natura	2000	 is	 a	 network	of	 legally	 protected	












offshore,	 reaching	over	 8	m/s	 around	most	 of	 the	Baltic	 coastline.	 These	
parameters	are	deemed	to	be	the	maximum	feasible	depths	and	offshore	



























 120	 	European	Environment	Agency,	Europe’s Onshore and Offshore Wind Energy Potential. 
An Assessment of Environmental and Economic Constraints.	See	3.6.1	WIND	POWER
 121	 	Dismukes,	Miller,	and	Bers,	The Industrial Life Cycle of Wind Energy Electrical Power 
Generation.
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IMO Deep water route 
IMO: area to avoid
combined area- shipping routes
Windparks: in planning 
Windparks: existing or under construction
IMO Traffic separation scheme
?? ??? ??????? ??
[26]	Shipping	and	Windparks	in	the	Balti	c	Sea,	existi	ng	and	planned.
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over	a	distance	of	1220	kilometres	 from	Vyborg	 in	Russia	 to	 the	delivery	
and	distribution	point	 in	 Lubmin,	Germany	between	2010 – 12.	 The	Nord	






























opening	of	new	Russian	oil	 terminals	 such	as	Ust-Luga	 located	 just	 south	
of	 St	 Petersburg.	 There	 are	 now	 17	 large	 oil	 harbours	 in	 the	 Baltic	 Sea	





 128	 Oceana,	Fisheries Management in the Baltic Sea.
 129 ibid.
 130	 	Stankiewicz,	Backer,	and	Vlasov,	Maritime Activities in the Baltic Sea – An Integrated 
Thematic Assessment on Maritime Activities and Response to Pollution at Sea in the 
Baltic Sea Region.
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[27]	Recreation,	Gulf	of	Finland,	Baltic	Sea


















	 	 In	 terms	 of	 numbers	 only,	 the	majority	 of	 boats	 on	 the	 Baltic	
are	leisure	boats,	with	an	estimated	1.6	million	belonging	mostly	to	Danes,	
Swedes	and	Fins.134	This	combination	of	individual	recreation,	ferry	services	
and	 the	booming	cruise	 shipping	 industry,	 result	 in	what	 tourism	geogra-
pher	Jan	Lundgren	calls	“a	high	volume	of	personal	recreational	consump-
tion”		which	makes	the	Baltic	unique	and	has	contributed	to	the	geographic	



















 131	 Eurostat,	Maritime Transport Statistics- Short Sea Shipping of Goods.
 132	 	Nilsson	et	al.,	Cruise Tourism in the Baltic and Bothnian Sea – A Pilot Study on Maritime 
Tourism.
 133	 	Stankiewicz,	Backer,	and	Vlasov,	Maritime Activities in the Baltic Sea – An Integrated 
Thematic Assessment on Maritime Activities and Response to Pollution at Sea in the 
Baltic Sea Region.
 134	 Ibid.	Swedes,	Danes	&	Fins,	boats:	head	of	population	=	1:7	
	 135	 Lundgren,	The Transformation of a Geopolitical Space into a Tourist Space.
	 136	 	Stankiewicz,	Backer,	and	Vlasov,	Maritime Activities in the Baltic Sea – An Integrated 
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trans-boundary	 planning	 efforts	 to	 organize	 the	 space.	 Superposing	 these	
layers,	the	combined	shipping	passages	describe	a	space	of	perpetual	move-



















 137	 	Gajewski,	Kowalczyk,	and	Osowiecki,	The Baltic Sea – main common resource and 
model region for an integrated maritime policy.
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ized	 by	 extreme	 fluctuation.	 Here,	 the	 conclusions	 drawn	 from	 network	
theory	can	be	tested	in	relation	to	Technology	and	Seascape.
	 	 –	A	space	of	dispersed	surface	interaction	generated	by	singular	
shipping	 trajectories.	 At	 a	more	 detailed	 scale,	 the	 surface	 coverage	 of	
shipping	activities	in	the	Baltic	is	porous,	uneven	and	constantly	changing.	
















A	quantum	shift	in	the	scale	and	intensity	of	ocean	activities	is evident not 
only	 in	 the	 traditional	maritime	 sectors	 of	 fishing	 and	 shipping,	 but	 also	
in	new	offshore	sectors	associated	with	energy	production.	The	emerging	
seascape	has	a	high	technological	component	and	is	spatially	dispersed	yet	
tightly	connected	through	networks.	Spatial	 indicators	 located	 in	different	





ena	with	 technical	precision.	These	 factors	all	 contribute	 to	 the	apparent	
unfamiliar	 and	 radical	 nature	 of	 urbanization	 processes	 operating	 within	
ocean	space.






















































 138	 Lundgren,	The Transformation of a Geopolitical Space into a Tourist Space.
 139	 	Stankiewicz,	Backer,	and	Vlasov,	Maritime Activities in the Baltic Sea – An Integrated 
Thematic Assessment on Maritime Activities and Response to Pollution at Sea in the 
Baltic Sea Region.










































In	 the	 Baltic	 Sea,	 urban	 forces	 issuing	 predominantly	 from	 the	 regional	
coastline	 have	 structured	 different	 strata	 of	 ocean	 space–	 the	 seabed	 is	







Regarding	 the	ecological	 systems	 in	 terms	of	 the	available	spatial	budget,	
life-forms	in	the	Barents	Sea	enjoy	generous,	uninhibited	habitats	over	large	
areas	and	depths,	further	enhanced	by	the	open	oceanographic	borders	to	

























through	 infrastructure.	 Infrastructure	 utilizes	 linear	 arrangements	 which	
have	a	small	spatial	impact	in	one	direction,	but	may	be	of	large	dimensions	
in	another.	It	fulfils	the	function	of	transferring	forces,	therefore	the	spatial	




















 141	 	Royal	Norwegian	Ministry	of	the	Environment,	Meld. St. 10. Report to the Storting 
(white paper. First Update of the Integrated Management Plan for the Marine Environ-
ment of the Barents Sea-Lofoten Area.	p	48
 142	 	The	Environmetal	Group,	Danish Offshore Wind. Key Environmental Issues – a Follow-
Up.	p	72.




    BARENTS SEA      BALTIC SEA   
 
Area    1,405,000 km2      393,000 km2 
Depth avg.  230m        54m  
Depth max:  600m        459m (Landsort deep) 
Length N/S  ca. 1200 km      1300 km 
Width E/W  ca. 1170 km      max Stockholm/St P. = 640 km   
            avg. width 193 km  
Borders:    Norway/Russia      Denmark/Germany/Poland/Lithuania/     
    /Denmark (Greenland    Latvia/ Russia (Kaliningrad)/Estonia 
    Sea w. of Svalbard >200nm*)    Finland/Sweden 
coastline    open        8000 km 
salinity    34.7 %        7% (20% of normal salinity) 
population  5.5 million       85 million           
    (Barents Euro Arctic Region**)    (drainage basin)   
urban centres  Arkangelsk 348,600      64° N  St Petersburg 5 million  60° N 
    Murmansk 317,500      69°  Stockholm 2.2 million     59° 
    Severodvinsk 193,000   64°  Copenhagen 1.9 m           55° 
    Tromsø 72,000              69°  Helsinki 1.4 m                   60° 
    Alta 19,800                     70°  Riga 696,000                     56°  
    Hammerfest 10,287     70°  Tallinn 543,000                59° 
    Kirkenes 3,500      69°  Gdansk 462,700               54° 
    Honningsvåg 2,415     71°  Kaliningrad 431,500        54° 
climate    sub‐arctic        maritime temperate + continental sub‐arctic 
Avg. Air temp 
winter    ‐25° (N)/ ‐5° (SW)      ‐ 11° (N) / 0.5° (S) 
summer    0° (N) / 10° (SW)      14‐17° 
avg water temp  atlantic water 3.5‐6.5°    deep water 3‐6°C (all year) 
    coastal water  3.5‐6.5°    winter surface water ‐0° (N)/ 2‐3° (S) 





Thermocline  s‐w all warm Atlantic current    Bay of Bothnia‐ summer wind‐mixed surface    
    n‐e warm>30‐50m depth    water 10‐25m (ends in autumn) 
            Bottom layer colder/denser 
Pycnocline (density)  20‐30m (nth of polar front)    halocline (salinity) 60‐80 m (Baltic Proper & Gulf of Finland) 
Mixing of nutrients  40‐60m (ice‐free area) 
Sea surface temp: 
summer    5.5° (SW)        15‐20°   
winter    4.5° (SW) ‐1° (N)      N‐ ice / 2‐3° (S) 
avg winter ice‐cover  60‐70%        45% (Feb‐March) 
pred. wind  sth‐westerly (winter)      westerly 
    nth‐easterly (summer) 
avg. windspeeds  10 m/s (summer less windy)    8 m/s (winter‐ stronger winds) 
topography  plateau        basins/sills 
seabed composition  hard bottom /gravel complex    soft sediments (mud) = 1/3 
    sand/sandy mud      sand/ hard sediments/clay 


















nology	 and	 Ecology	 implicitly	 run	 through	 all	 nine	principles	 in	 particular	
combinations	 to	 differing	 degrees.	 A	 more	 detailed	 view	 will	 also	 allow	
these	four	topics	to	be	examined	“on	site”	and	to	merge	the	findings	of	the	
literature	review	with	the	results	of	the	spatial	analysis.	
	 	 Therefore,	 through	a	combination	of	 the	conclusions	drawn	 to	






















	 	 The	 typologies	 undergo	 a	 “conventional”	 analysis	 structured	
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1. The seas are vital producers
2. Production activities create new seascapes
3. Urbanization is supported by specialized technology
4. The seas are a common referential space
5. Urbanizing forces are regional and international 
6. Spatial and ecological budgets are closely linked
7. Urbanization is characterized by dispersed intensities 
8. Infrastructure is the hardware of ocean urbanization
9. Natural conditions support urbanization processes
1. Ecological systems create Seascapes
2. Shipping Networks modify the surface Seascape
3. Topological Networks become topographical Seascapes
4. Offshore energy industries produce Technical Seascapes
5. Seascapes contribute to the ecological balance
6. Technology provides access to ecological knowledge
EXPANSION
NINE PRINCIPLES: 
URBANIZATION IN THE BARENTS AND BALTIC SEAS
INTERRELATIONS: 
































[33] MS Amigo 
 3.6 INTERPENETRATION
  INTRODUCTION
This thesis aims to reveal specific typologies of extended urbanization in 
ocean space. The analysis of the Baltic Sea showed that wind-energy pro-
duction is creating new seascapes through the command of large offshore 
areas and that sites suitable for wind power are important habitats for other 
species, in particular for wintering birds or spawning fish. The Baltic Sea is 
characterised by these interrelations between ecology, seascape and tech-
nology. An examination of an offshore windpark should lead to a clearer 
understanding of how these relations are structured in time and space. 
  TEChNOlOgy, ECOlOgy, SEASCAPE
Offshore wind-power installations represent an extension of technology 
developed and refined on land.143 In addition to structural responses to the 
harsh marine environment, the technological component includes a high 
degree of automation, requiring minimal manual intervention for servicing 
and maintenance. The wind-energy industry generates a significant degree 
of employment. These occupations are stretched over many fields and disci-
plines and are geographically widely dispersed.144 This has been recognised 
as a characteristic of “technological zones”,145 where specialized industries 
operate on a global scale, largely independant of existing local resources. 
Hence the final assembly of an offshore windpark represents the last stage 
in a process involving intense human activity on and offshore.
  While in the Baltic Sea the closest human residents are located 
some distance away on land, offshore windpark areas are inhabited by im-
portant bird, fish, plant and mammal life, some of which are protected both 
at the European and national level. These life-forms are part of the defini-
tion of ocean territory and charge the ecological systems at work on the site. 
The erection of a windpark in ocean space – also referred to as a wind farm 
- presents a new physical articulation of seascape production processes. The 
Danish Energy Agency call this “harvesting the wind”.146  This type of harves-
ting has a marked effect on the visual environment, constructing a new type 
of productive seascape. 
  The examination of an exemplary windpark as a spatial typology, 
should therefore enable us to:
  – Reach an understanding of the reciprocal effects and mutual 
dependencies between organic and inorganic systems. An analysis of the 
space in terms of its visual, structural and temporal qualities for all “users” 
should reveal these effects.
  – Link these installations to urban discourse through interroga-
ting the windpark as an urban ensemble and its parts as architectural ob-
jects. External references assist this process.
  The Nysted offshore windpark, in Danish territorial waters, has 
 143 See. 2.4 TEChNOlOgy
 144 Reichsteiner, Wind Power in Context- A Clean Revolution in the Energy Sector.
 145  Barry, Technological Zones. 
See 2.4 TEChNOlOgy
 146  The Environmetal Group, Danish Offshore Wind. Key Environmental Issues – a Follow-
Up. p 21.
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Rotor Ø  = 37.5 m




height = 37 m
Rotor Ø  = 164 m
Hub Height = site speciﬁc
Total height = 220 m
2015 : Vestas V164
8 MW
Rotor Ø  = 116 m
Total height = 148 m
2014 : Areva  M5000–116
5 MW
Hub height = 90 m
Rotor Ø  = 82.4 m
Total height = 110 m
2003 : Nysted
2.3 MW
Hub height = 90 m
Rotor Ø  = 76 m




height = 90 m
Rotor Ø  = 120 m
Total height = 141.6 m
2013  Anholt
3.6 MW
Hub height = 81 m
[35] Wind speeds m/s at hub height.  [36] Off shore locati ons with a water depth < 50m.
[34] Off shore wind turbine development.
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been chosen as the object of this study due to its accessibility.147 A site visit 
was crucial to this research in order to experience the windpark at close-
range from the human perspecti ve. The possibility of gaining unproblemati c 
access to the park is a signifi cant factor in the defi niti on of the Interpenetra-
ti on typology which follows at the end of this chapter.  
 3.6.1 WIND POWER
  Wind power is linked to geography. Opti mal locati ons for off shore 
windparks are determined both by natural phenomena such as the wind, 
water and subsea ground conditi ons, as well as infrastructural conditi ons 
such as grid connecti ons and proximity of end-user populati ons. In Europe, 
the fact that 40% of the populati on live in coastal areas strengthens the 
argument for off shore wind energy. The producti on of off shore wind energy 
is a new type of acti vity for ocean space.  The fi rst off shore installati on of 
11 turbines was built in the Balti c Sea at Vindeby, Denmark, in 1991 at a 
distance of 2 km from the coast. Since then the quanti ty and size of off shore 
turbines has increased exponenti ally [34].148
  The European Environment Agency has identi fi ed the Balti c Sea, 
the North Sea and the Mediterranean as the important European locati ons 
for concentrated off shore wind-energy potenti al [36].149 – 150 Winds passing 
over the sea encounter no obstructi ons and less surface fricti on, therefore 
off shore wind speeds are considerably higher and more regular than on 
land [35].
  Denmark boasts a long traditi on in the development of wind 
energy and is one of the European leaders in the fi eld. Innovati ons have 
been implemented across a broad range of users, parti es and government 
agencies. These include a streamlined system for issuing the three requi-
red licences, models that off er local individuals shares in the ownership 
and consulti ng processes with communiti es aff ected by developments. The 
Danish cultural-technical context reveals a high social acceptance of wind-
parks, due largely to these innovati ons. 
  Nysted windpark was chosen as a test site for one of fi ve de-
monstrati on wind energy projects by the Danish government in 1995, with 
the objecti ve to expand power supply with off shore installati ons. Currently, 
with wind-energy producti on at 1,271 megawatt  (MW), Denmark is assu-
med to be on target for their goal of 50% electricity producti on through 
wind power by 2025 (= 4,200 MW).151 The windpark at Nysted consists of 72 
turbines of 2.3 MW capacity, arranged in 9 rows of 8 turbines and covering 
an area of 28 km2. Energy producti on began in December 2003.
  This typological study adheres to the structure off ered by the 
defi niti on of ocean territory and will therefore revisit the oceanographic site 
 147  During the course of this research, three earlier att empts had been made to visit an 
off shore windpark in three diff erent locati ons. The failure of these att empts was due 
to; unfavourable weather conditi ons in which case the boat was cancelled, technical 
issues which meant the windfarm was not actually functi oning at the ti me of the plan-
ned visit, and security regulati ons which meant the applicati on to visit was denied.  In 
October 2014 a private excursion departi ng from Gedser harbour to Nysted windpark 
was organised on a chartered fi shing boat, MS Amigo, with three further guests from 
the wind-energy industry in northern Germany.
 148 See APPENDIX: Balti c windparks 
 149 At sites between 10 – 30 km from the coastline with a water depth of less than 50 m.  
 150  The European Off shore Wind Industry – Key Trends and Stati sti cs 2013.
 151  Ibid.
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[37] Location of Nysted windpark
[38] Bathymetry and salinity, February 1971
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conditions, life-forms and  forces of urbanization operating in the area. In 
addition, the architecture of wind will be discussed as well as the windpark 
layout in reference to utopian urban concepts offered by architettura radi-
cale. 
 3.6.2 TERRITORIAl CONTEXT
  PhySICAl OCEANOgRAPhy
  The Belt Sea in the south-eastern Baltic is a transitional zone 
between the Baltic Sea proper (Gotland Basin) and Great and Little Belts, 
which provide access to the North Sea [37]. The space is defined through 
the bathymetry of the Fehmarn Belt to the west and the Darss sill to the east 
(-18 m depth). The water is shallow with a maximum depth of just over 20 
m. Islands and narrow waterways are numerous towards the west and the 
Belts leading to the North Sea.  The islands are largely flat, subject to floo-
ding, and interconnected through a system of bridges and ferries. The mar-
gin between the condition of land or sea is blurred; islands and sandbanks 
are partially exposed, partially submerged, and particularly the sandbanks, 
move and expand- a preliminary type of interpenetration between land and 
sea. 
  In this part of the Baltic Sea the water-masses create a transitio-
nal zone where the temperature and salinity of the incoming water from the 
North Sea changes as it moves further into the Baltic Sea proper. The water 
can be either mixed throughout the water column or stratified, depending 
on wind and flow conditions. Near the seabed water masses flow slowly 
inwards, while the lighter surface-water flows faster out towards the North 
Sea.152 In the Baltic Sea proper, which begins in the Gotland Basin, the inflow 
of fresh water from rivers results in brackish water of low salinity [38]. Ice 
conditions are variable in this part of the Baltic Sea and it is regularly frozen 
over but tidal differences are insignificant.
  The seafloor is composed of a mixture of sand and hard-bottom 
complex sediments with mussels dominating the benthic fauna [39]. They 
in turn provide a substrate for brown algae which grow May to June. The 
Rødsand Lagoon is defined by natural sand formations at its entrance, called 
eastern Rødsand and western Rødsand which move and change according 
to the flow of materials in the water. The environmental impact assessment 
describes a natural movement of 15m/year to the east.153 In the soft-bottom 
areas of the western lagoon, a wide distribution of flowering eelgrass can be 
found.
  LIFE-FORMS
  The sheltered conditions and plentiful food supply make the Rød-
sand Lagoon an important breeding, resting and feeding ground for birds. 
Swans feed on the eelgrass in winter and birds use the area to breed inclu-
ding the March Harrier, Avocet, and the Arctic, Common, Little and Sand-
wich Tern. The lagoon and windpark  also lie on an important bird migration 
 152  Brøker, Hansen, and Middelboe, Eia for the Fehmarnbelt Crossing: the World’s Longest 
Immersed Tunnel. Outflowing water can reach 1.3 m/s, whereas incoming water is 
around 0.4 m/s.
 153  Elsam Engineering and ENERGI E2, The Danish Offshore Wind Farm Demonstration 
Project: Horns Rev and Nysted Offshore Wind Farm. Environmental Impact Assessment 
and Monitoring.
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[40] Important bird areas and Helcom Marine protected areas.  
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3 SPATIAl ANAlySIS 3.6 INTERPENETRATION 135
route, the East Atlantic Flyway.154 The Eider, Mute Swan, Whooper Swan, 
Brent Goose, Bean Goose, Goldeneye and Coot gather here to rest during 
migration. For these reasons the lagoon has been protected under the Euro-
pean Community (EC) Habitat directive, the EC Bird Directive and the Ram-
sar Convention [40].155 – 156 During the spring migration between April and 
May around 43,000 Eiders and 4,000 Brent Geese pass through Rødsand 
Lagoon. During the autumn migration, in September and October, around 
515,000 birds of different categories pass through every day.157
  The Atlantic Cod, Sprat, Baltic Herring and Small and Grey Eel use 
the windpark as part of a larger feeding, breeding and spawning ground. 
Trawling is prohibited in the area, therefore fish populations are indirectly 
protected after the construction phase. In many windparks, the solid foun-
dations and large stones used to protect them, provide a new hard-bottom 
substrate for marine communities which would not normally be present in 
a sandy-bottom location [41]. This can improve biodiversity and attract fish 
species. At Nysted, however, the main population to colonise the substrate 
was the large common mussel, which is only “moderately attractive for crea-
ting a diverse fish habitat.”158
  A resident population of Harbour Seals and a few Grey Seals are 
present at Rødsand, with numbers estimated at “a few hundred” and six-
teen respectively.159 The foraging range of a Grey Seal is greater than the 
Harbour Seal, which tend to stay in the immediate area. A seal sanctuary has 
been established on the eastern sandbank, ca 3 km from the closest turbine. 
This is an important breeding site for Harbour Seals [40]. The protected Har-
bour Porpoise also uses the area around Nysted as a foraging ground, and 
although the population density there is relatively low, the designation of 
the EC-habitat and HELCOM protected area at Rødsand is directly due to 
its presence. They are sensitive to noise disturbance and have been sighted 
in reduced numbers and only at distances of up to 15 – 20 km from Nysted 
windfarm during the construction and operation phases. The close proxi-
mity of heavy shipping traffic is also a disturbance for the Harbour Porpoise.
  URBANIzATION
  The Rødsand Lagoon region reveals a higher degree of urbani-
zation in the offshore zones than in the collection of small coastal towns of 
Gedser, Nysted and Rødby which have populations of 764, 1336, and 6,590 
respectively. Nysted was originally the only natural harbour on the south 
Lolland coast and is historically the most established settlement. North Ger-
many was part of the Danish Kingdom until Denmark’s defeat to Prussia and 
Austria in 1864. Up until that time a strong connection existed across the 
 154  Many arctic and boreal birds that breed in North-Western Russia between the White 
Sea and Taimyr migrate to and from their East-Atlantic wintering grounds through the 
Baltic Sea. This migration route is the East-Atlantic Flyway.
 155  Elsam Engineering and ENERGI E2, The Danish Offshore Wind Farm Demonstration 
Project: Horns Rev and Nysted Offshore Wind Farm. Environmental Impact Assessment 
and Monitoring.
 156  Ramsar Convention- the Convention on Wetlands of International Importance. 
www.ramsar.org
 157  Elsam Engineering and ENERGI E2, The Danish Offshore Wind Farm Demonstration 
Project: Horns Rev and Nysted Offshore Wind Farm. Environmental Impact Assessment 
and Monitoring.
 158 The Environmetal Group, Danish Offshore Wind. Key Environmental Issues – a Follow-Up.
 159  Elsam Engineering and ENERGI E2, The Danish Offshore Wind Farm Demonstration 
Project: Horns Rev and Nysted Offshore Wind Farm. Environmental Impact Assessment 
and Monitoring.
[41] Mussels colonising the protective boulders, 
foundations Nysted windpark.
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Baltic Sea with a regular exchange of livestock and materials over centuries. 
Rødby and Gedser have gained importance through direct ferry services 
to Germany; between Puttgarden and Rødby (18 km) and Rostock-Gedser 
(66 km). Scanlines operate both routes and offer 45 daily Puttgarden-Rødby 
crossings which take around 45 minutes, making it one of the busiest ferry 
routes in Europe. The Rostock-Gedser route operates around 10 times daily, 
taking approximately 1 hr 45 minutes. Currently feasibility studies are being 
carried out for the construction of an underwater tunnel or a permanent 
bridge between Puttgarden and Rødby in order to increase the capacity of 
this crossing.160 With its cente-line at a distance of just 8 km to the south of 
Nysted windpark, the T-route shipping lane connects the Baltic Sea to the 
North Sea with a volume of 48,000 ships/year [42].161 Combined, this ship-
ping activity creates a zone of intensive sea crossings. 
  Within the lagoon itself, the sandbank barrier to the Belt Sea 
creates a natural route for boats through the shallow lagoon to Nysted har-
bour – the Ostre Maerker. Reports indicate 800 pleasure boats pass through 
this route annually. This course has been continued diagonally through the 
windpark and visits to the park can also be organised through a charter fi-
shing boat. While the windpark creates a visually “dotted” border, access to 
the ca. 28 km2 park itself  is not restricted, but anchoring and mooring at the 
turbines and trawling are prohibited due to the risk of damaging the under-
sea cables. Additional restrictions are generated by the protected bird and 
habitat zones described above. The potential of the “natural and anthro-
pogenic landscape” is firstly derived from existing conditions such as those 
described above.162  Once a windpark is established, these conditions are 
mutually modified.
  Nysted’s selection as one of the five offshore demonstration 
project locations was due to local windspeeds, the shallow water-depths of 
6,5 – 9 m and the proximity of the high-voltage grid connection at Radsted 
switching station 18 km away [43]. The port of Gedser was also able to pro-
vide the necessary infrastructure for the operational service base. Since 
maintenance teams are on site daily during the summer service season, the 
vicinity of the port was a deciding factor. These long daily offshore distances 
and potentially rough seas represent considerable additional costs for the 
running of the windpark.  
  The exact orientation of the 72 turbines was established in 
consultation with the local community in Nysted in order to minimalize the 
volumetric visual impact of the park. An almost north-south orientation of 
the eight rows of nine turbines was agreed [43]. Turbine and row spacing is 
otherwise determined by predicted maximum efficiency of capturing wind 
energy, including the wake effects of upwind turbines. Hence distances are 
calculated according to rotor diameter. The cross-wind and downwind spa-
cings at Nysted are 5.8 x and 10.5 x rotor diameter respectively.
  During the 20 year life-span of the project, the operational 
phase represents an almost static period in urban terms, since the prefa-
brication, transport and construction of the park mobilized different faci-
 160  Brøker, Hansen, and Middelboe, EIA FOR THE FEHMARNBELT CROSSING THE WORLD’S 
LONGEST IMMERSED TUNNEL.
 161  Elsam Engineering and ENERGI E2, The Danish Offshore Wind Farm Demonstration 
Project: Horns Rev and Nysted Offshore Wind Farm. Environmental Impact Assessment 
and Monitoring.
 162 The Environmetal Group, Danish Offshore Wind. Key Environmental Issues – a Follow-Up.
lities, dispersed throughout the Baltic and beyond. The disturbance factor 
through noise and vibrations is highest during the construction phase – in 
the case of Nysted the excavation and construction was carried out between 
August 2002 and November 2003. Neighbouring Rødsand II, was construc-
ted between 2008 and 2010. Together, the two farms present a curtain of 
towers to the Belt Sea, but are however conceived, owned and operated 
as two distinct projects. Nysted windpark has been owned by the Danish 
concern Dong Energy since 2003 (Pension Danmark 50%, DONG energy 
47,25%, Stadtwerke Lübeck 7,25%) whereas Rødsand II  is owned and ope-
rated by E ON Climate & renewables GmbR.163 The two sites do not comprise 
a unified area. The curved layout of Rødsand II represents the application of 
new knowledge in terms of efficiency and wake studies, whereas Nysted suf-
fered wind-loss after the construction of the second park upwind. Rødsand 
II and Nysted windparks comprise 162 turbines in total. In the immediate 
region, around 100 on-shore turbines have also been installed in smaller 
groups with more individual ownership structures [43]. 
  CONClUSION TERRITORIAl CONTEXT
  Windparks seek some of the the same environmental criteria as 
other users of ocean space. They prefer sandy sea-beds, high wind-speeds 
and shallow water within 10 – 30 kms from shore. Each of these elements 
becomes a resource shared with, for example benthic life, recreational sai-
lors, migrating birds and fish. Wind energy in the form of air currents is also 
utilized by migrating birds to transport them across the Baltic and further. 
The environmental impact report for Nysted concluded that migrating birds 
“show a natural response to the windfarm, specifically reacting by increa-
sing lateral avoidance to the north and south of the windfarm”.164 In this 
sense, birds and windparks must come to “share the wind”.165
  3.6.3. THE ARCHITECTURE OF WIND
  I claim that offshore windparks are a form of extended urbani-
zation. The key generator is the wind itself. The “urban” configuration of 
the farm layout has been described above. From the human perspective, 3 
vertical zones can be identified:
  – Undersea: occupied by foundations, sea-bed organisms, fish 
and mammals.
  – Surface: occupied by turbine shaft,  shadows, sounds, boating, 
human visual realm where the airspace is perceived.
  – Air-space: capturing of the wind energy through blade move-
ment and nacelle, bird habitat.
  Of the three zones, human perception is most affected by the 
zone we occupy, hence the surface zone. At Nysted, this zone has a height 
 163 See APPENDIX: Nysted Facts.
 164  Elsam Engineering and ENERGI E2, The Danish Offshore Wind Farm Demonstration 
Project: Horns Rev and Nysted Offshore Wind Farm. Environmental Impact Assessment 
and Monitoring. p 93
 165  Nadaï and Labussière, Birds, Wind and the Making of Wind Power Landscapes in Aude, 
Southern France. This paper discusses the ways in which windpark planning can be 
informed by the behaviour of birds; We approach landscape through the logic of affect, 
that is to say, by following the way in which birds might come to share the wind with 
wind power (and vice versa) and the way in which emerging wind power landscapes 
and planning might succeed (or not succeed) in recomposing the relations between 
these parties.
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[44] Visual occupation of surface zone through 
perspective of turbine alignment.
[45] Minimal human-scale details.
[46] Approaching turbine F1, Nysted.
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of 26.4m up to the blade tip, which has a rotor diameter of 82,4 m [50]. 
The normal mode of experiencing the park is from a distance. At a distance, 
perspective effects bring the rotor zone into the surface zone, hence a larger 
segment of space is visually occupied [44]. Due to the lack of detail at the 
human scale, the turbines remain intangible and abstract on closer inspec-
tion. Architecture will reveal new information at closer range; surface tex-
ture, material qualities, connections, relief and contact hardware. However, 
changes to turbine detail revealed with the change of scale, are the minimal 
elements of human access; handrails, a “house” number and an entrance 
door [45]. The shaft is immutable smooth steel, coloured “airforce grey” 
to blend in with the atmospheric effects at sea [46]. The energy source of 
wind remains invisible, but its effect is transmitted through the turning rotor 
blades [47]. Even at close range, the turbines retain an icon-like abstrac-
tion, hardly to be perceived as structures in their own right, rather silent 
background figures to be perceived at a distance. The vertical shaft fulfils 
a primary function of transmitting the energy to the sub-sea cable, and a 
secondary function of structural support.
Wind turbines are not the first marine infrastructural towers. The Prussian 
Sea Atlas from 1841 describes lighthouses in the Baltic Sea; Hela (in the Bay 
of Gdansk),  Neufahrwasser (Gdansk) and Pillau (entrance to the Vistula 
lagoon, Kaliningrad) with heights of 127` (ca. 39 m), 798` (23.8 m) and 97.5` 
(29.7 m) above sea-level respectively. At Pillau, a windmill stands next to the 
lighthouse [51]. These lighthouses are roughly the height of the surface zone 
at Nysted (24 m). Lighthouses are also structures in the domain of enginee-
ring, not generally designed by architects, but since lighthouses were desi-
gned to be seen, visual features were often included such as the expressive 
use of colour. The lighthouse is, however, a singular structure, not conceived 
in a group formation. The architecture of contemporary wind turbines is ge-
nerated by high-technology building materials and surfaces which provide 
least resistance to the wind. While they are often highly visible, windparks 
aim at visual discretion and have not been the subject of performative or ar-
tistic expression. Through the comparison with historical lighthouses, I pro-
pose that wind turbines present a new generation of infrastructural towers 
located in the marine environment. Proportionally, wind turbines far exceed 
the height of a “human” surface zone, and so inhabit, or occupy a new zone 
of ocean space: between 30 and 110 metres and beyond. At Nysted, the 
turbines installed in 2003 have a capacity of 2.3 MW, which also indicates 
their relative size. Due to the scale advantages of offshore sites, the latest 
turbines have reached 8 MW capacity with a total height of 220m, double 
the height of the installations at Nysted [34].166
  The visual seascape at Nysted is dependant on weather condi-
tions. In the environmental assessment it was concluded that the “normal“ 
visibility would be reached from shore only on relatively few days a year. 
Hence the atmospheric elements contribute to the visual definition of this 
new seascape, and in masking it [48- 49]. Surveys undertaken with residents 
in the Nysted, and other Danish offshore windpark areas, reveal a positive 
attitude to existing and to new offshore windparks.167 However in Nysted, 
 166 zarin, World’s Most Powerful Wind Turbine Now Operational.
 167  Ladenburg et al., ECONOMIC VALUATION OF THE VISUAL EXTERNALITIES OF OFF-SHORE 
WIND FARMS.
[47] Nacelle F1 in windzone, Nysted.
[48] Nysted windpark from Rostock-Gedser ferry, 
19.30pm 3.08.13 distance ca. 10km.
[49] Nysted windpark from from Kelby beach, 
18.20 pm 16/10/14 distance ca. 10km.





[50] Three vertical zones; wind zone, surface zone (white) and sub-surface.
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the question of proximity is more sensitive than in other areas, as it is lo-
cated only 10 km offshore. Nysted survey participants were ready to pay 
slightly more for electricity produced from a windpark further offshore.
 3.6.4  RADICAL ARCHITECTURE – TOTAL URBANIzATION
  The layout of the Nysted windpark is a regular grid extending 
over an area of 28 km2. It is a space at once defined through the grid as a 
referential system, yet vacant as a surface. Hence it is a space of potentials. 
The scale of both the vertical objects and the in-between space is generated 
by the scale of wind and exceeds normal urban experience. As an urban 
intervention, the surface zone comprises a minimum of elements – regular 
“structural” columns of monumental scale and purely functional form, and a 
shifting, shimmering plane of reflected light, mostly devoid of human activ-
ity. The space is loose and diffuse, yet determined with precise and geomet-
rical precision. As a spatial concept, it is radical in its reductionist and tech-
nological format and almost utopian in its scale. In order to examine these 
characteristics, I propose to compare the windpark to the radical, “utopian” 
projects of Superstudio and Archizoom, two groups of architects belonging 
to what was post-humously called the Italian movement architettura radi-
cale by the art historian Germano Celant.168
  In 1969 and in connection with the Graz Biennale, Superstudio 
won the competition for a “Utopia for the Immediate Future” with their 
entry Il Monumento Continuo. The accompanying catalogue was entitled 
“Architektonisches Modell einer totalen Urbanisation” (Architectural model 
of a total urbanization). The project was both a reaction to the process of 
expanding urbanization they observed during this period and a provocation 
to visualise a radical alternative. Il Monumento Continuo was presented as 
an abstract orthogonal volume organised by a regular grid, in stark contrast 
to both the existing urban fabric or natural areas which interrupted the con-
tinuous monument [52]. No information on the interior space was given. 
This project initiated Superstudio’s theoretical work on urban utopias and 
was to be followed by Archizoom’s No-Stop City in 1970.
  Superstudio went on to develop the continuous urban surface in 
their contribution to the 1972 MoMA exhibition “Italy: The new domestic land-
scape”; which comprised of nine panels and a film entitled Supersurface. An al-
ternative model for life on the earth. This film describes a uniform, expandable 
horizontal surface articulated through a regular grid. Nodes formed at the in-
tersections of the grid provide services and communication. Life unfolds across 
this surface through human relationships and events which require no further 
formal articulation – cities, streets and squares are no longer required. It is es-
sentially a “life without objects” [53].169 While the vision presented in this film 
is not intended to be a realistic proposal, in his review of the book Superstudio: 
life without objects, Gabriele Mastrigli comments on the prophetic similarities 
to the contemporary global condition; “individual but hyperconnected, flexible 
but rigorously controlled, surrounded by soft, wireless technology”.170
  The utopian aspect of these projects has been discussed by art 
historian Marie Stauffer, who argues that they are not utopian in the sense 
of offering a better future, rather they criticize the present, and through 
 168 Stauffer, Utopian Reflections, Reflected Utopias.
 169 Lang and Menking, Superstudio.
 170 Mastrigli, Book Review: Superstudio. Life Without Objects. Author’s own translation
52] Superstudio: Monumento Continuo.
[53] Superstudio installation Italy: The New 
Domestic Landscape, MoMA 1972.
[54] Archizoom, No-Stop City, 1970.
[55] Archizoom, No-Stop City, 1970.
1 km
[56] London Array windpark.
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their work, redefine the concept of utopia itself:
   “Ultimately the Florentine architects present Utopia as a concep-
tual framework for critical debate, in fact rejecting Utopia as a 
modern instrument in the progress of architecture. In so doing 
they deconstruct the modern type of Utopia- and replace it with 
their own: Utopia as a tool for critical reflection.”171
Archizoom’s No-Stop City used a similar visual language, and also offered a 
radical alternative to existing urban discourse, but in contrast to the Monu-
mento Continuo’s exterior volume, No-Stop City consisted of vast interiors 
inspired by contemporary supermarkets and factories and structured by 
regular columns based on a grid of typewritten points [54].172 In No-Stop 
City, production and consumption are carried out side by side throughout 
the homogeneous and artificial spatial system [55]. For Archizoom, this pro-
ject represents the logical continuation of the industrialization process to 
which modernism also belongs, to the point of eliminating form completely 
in order to arrive at a naked, inexpressive structure.   
  Both projects arise out of a response to the architectural ques-
tions of the period relating to a criticism of functionalism, but at the same 
time a fascination for its technological potential in the form of megastruc-
tures and flexibility, the leisure society, globalism and the new nomadism.173 
The geometrical grid is the system applied to resolve these questions, and 
together with the horizontal plane, an extreme reduction of spatial ele-
ments is achieved to the point of eliminating architecture altogether. This 
was Superstudio’s ultimate intention and provocation.
  In his discussion of the grid, Jacques Lucan writes of the No-Stop 
City : [it] “cesse d’être un ‘lieu’ pour devenir une ‘condition’”,174 a comment 
originally made by Koolhaas about the city based on a typical grid layout.175 
I argue that these radical interpretations of total urbanization are relevant to 
the discourse on planetary urbanization, in particular the form of extended 
urbanization under examination in the Baltic Sea. The critical link is the or-
ganisational tool used to achieve each model; the grid. The utilization of a 
reduced, non-architectural “structural” system as proposed by Archizoom, is 
adopted at Nysted by default. 
  Offshore windparks, while not having been conceived as an ur-
ban vision, are however packaged as a technological vision in response to 
the demand for renewable energy. In the case of Nysted, the windpark is 
part of an urbanized realm bridging the Baltic Sea and bears evident visual 
and spatial witness to the otherwise distant and invisible worlds of energy 
production. At the same time, the vast horizontal surface, while providing 
essential infrastructural nodes, is decoupled from the society for which it 
is intended, and offers few opportunities for human experience, let alone 
habitation. This is not the case for windparks erected on land.
  London Array is currently the world’s largest windpark, compris-
ing of 175 × 3.6 MW capacity turbines over an area of 100 km2.  The satellite 
Landsat 8 photographed this park on April 28, 2013 [56]. Here the precision 
and regularity of the grid appears in sharp relief against the tidal offshore 
 171 Stauffer, Utopian Reflections, Reflected Utopias.
 172 Stauffer, Figurationen des Utopischen.
 173  Stauffer, Utopian Reflections, Reflected Utopias.
 174  Lucan, Composition, non-composition. “..ceases to be a place, to become a condition”. 
Author’s translation.
 175 Koolhaas, Delirious New York.
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context, which however, passes through the complex.  Spatially, the elements 
comprising the grid are too slender to inhibit the ocean flows. In densely pop-
ulated northern Europe, the layout of a grid of these dimensions across unin-
habited regions is only possible offshore. No-Stop City and the Supersurface 
project are also uncompromising in their elimination of existing urban form. 
Through the lens of the Italian architettura radicale it is possible to view an 
offshore windpark as an urban configuration characterised by rigid geometry, 
a reduction of architectural elements to a minimum, a vast horizontal plane 
and a utopian dimension. The space itself is open-ended. 
  However, a critical difference lies in the lack of conceptual think-
ing, which would tie such technological achievements back to an integrated 
socio-spatial concept. The architettura radicale discussed here, while partly 
ironic, were the result of a critical interrogation of contemporary life, technol-
ogy and culture. While, from a spatial point of view, similarities exist between 
these two, the realisation of the utopian dimension of offshore windparks 
has escaped discussion. Until now this domain has not been considered part 
of the urban realm. A critical difference also exists with regard to the natu-
ral world. As described above, windparks have distinct vertical zones. While 
the offshore supersurface is not inhabited, as illustrated by the London Array 
satellite shot, existing systems pass through the park below and above this 
space. The stripping away of the infinite horizontal surface from the spatial 
models of architettura radicale is a condition imposed by the ocean site as op-
posed to land. This enables an interpenetration of overlaying spatial systems. 
 3.6.5 SUMMARy INTERPENETRATION
  Through the above analysis of physical oceanography, ecological 
systems, urbanization and the comparison to architettura radicale, I argue 
that the combined conditions at Nysted windpark are characterized by inter-
penetration. The particular location of Nysted within the Danish territorial 
waters is not yet completely offshore as defined in the Introduction to this 
thesis,176 however I argue that this windpark can still be treated as exempla-
ry, and that the critial characteristics of Interpenetration are transferrable 
to other offshore contexts. At Nysted the levels of integration are high, and 
therefore the relative extension of urban systems into distant ocean sites is 
not extreme. In the case of an offshore windpark, if the physical structures 
of the extended urban system are dispersed, singular interventions in an 
open configuration, technology, seascape and ecology will form a condition 
of interpenetration defined by the following interactions:
  – Interdependencies are developed between marine life and 
new underwater materials, creating “artificial reefs” which attract shellfish 
and subsequently new species feeding on shellfish.
  – Birds appear to avoid the park when migrating- this demands 
that the birds learn to adapt. The possibility of adapting the turbines them-
selves to bird migration also exists, but is seldom put into practice due to the 
 176 See 1.1.3 DEFINITION
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high costs involved.177 
  – Differing levels of openness and closure allow different kinds 
of penetration. Regulatory boundaries are open and regular crossing of the 
space take place through individual sailing routes, tourist and research visits 
and daily maintenance. But in the case of trawling vessels, the underwater 
structures pose a security problem and the park is effectively “closed”. This 
results in a partly protected habitat for fish populations within the zone.
  – The defining boundary between land- and sea-scapes is blurred 
in this location due to shifting sandbars, low topography and the dispersion 
of wind turbines across land and sea.
  The interpenetration typology at Nysted disproves the hypothe-
sis that windparks are isolated, restricted, specialist areas. It forms a new 
energy landscape on numerous levels; It takes advantage of the “smooth 
space” of the ocean where there is less surface interference and generates 
energy in the upper zone. While the Danish model of decentralised energy 
production and local ownership is highly successful, Nysted has not been de-
veloped in this way. Social interpenetration is therefore lower than it poten-
tially could be, but higher than other offshore windfarms, particularly out-
side Denmark. The phenomenon of displacement associated with extended 
urbanization, is here applicable to natural habitats for birds and mammals 
and the consequences must be closely observed. The environmental report 
for Nysted concludes that the size of the windpark is small in comparison to 
the habitats of birds and mammals, and therefore the environmental impact 
is minimal. However the condition of interpenetration implies that “uses” 
and relationships can be simultaneous and reciprocal rather than compe-
ting. This depends on a spatial and temporal arrangement of fixtures and 
disturbances which allows for ocean systems to adapt and to flow through.
 3.7 CONTRACTION
  INTRODUCTION
  Offshore cables and pipelines are large-scale infrastructures with 
a deceiving double scale; they are minimal in cross-section at the micro 
scale, but secure long-distance connections at the macro-scale. They form 
critical network links. The effects of such a network infrastructure, com-
posed of multiple and potentially infinite connections, then becomes dis-
proportionately large compared to their slight physical proportions [57]. In 
Science in Action, Bruno Latour describes this effect in relation to technosci-
ence; “resources are concentrated in a few places- the knots and nodes- 
which are connected with one another- the links and the mesh: these 
resources transform the scattered resources into a net that may seem to 
extend everywhere.”178 He uses the example of telephone networks, which 
are fragile and minute, even invisible on a map, yet cover the whole world.
 177  German legislation for a windpark building permit requires that the operator provides 
further data on flight patterns (of migrating cranes in this example) and develops a plan 
to avoid collision, for example with “averse conditioning installations” about which 
little is known, or by switching off the turbines in the case of a mass migration and low 
cloud, which means the cranes fly low and risk of collision is heightened. This must be 
delivered six months the park begins operating. Genehmigungsbescheid, Kriegers Flak, 




 178 Latour, Science in Action. p 80.
3 SPATIAl ANAlySIS 3.7 CONTRACTION 146




[57] Scale relations length/section. Nord Stream pipeline.
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  Such infrastructural elements are today de-spatialized as pure 
conduits which occupy a non-space between important points of supply, 
emergence or performance. Their singular role is a mere connection. But 
infrastructure is also an urban tool which equips and prepares territory. Its 
potential to support ecological functions, cultural production or to strength-
en communities has been recognised by contemporary researchers.179 From 
its original use in the domain of strategic military planning, infrastructure 
has an implied public dimension which extends beyond its direct physical 
range.180 Landscapes are both transformed and created through infrastruc-
tural developments; “Landscape and infrastructure merge and movement 
corridors are (re)worked as new vessels of collective life.”181
  Infrastructure is employed by the forces of extended urbani-
zation for territorial ends. In ocean space, the seascape is certainly trans-
formed, but this type of urbanization is not accompanied by complimentary 
collective or ecological programmes. Instead, the specific nature of terri-
torial modifications is closely aligned to the double-scale effects described 
above and the resulting ambiguity of presence/non-presence. Geographer 
Erik Swyngedouw describes these infrastructural elements as “the mate-
rial mediators between nature and the city”182 which have been buried and 
concealed from everyday urban life since the middle of the twentieth cen-
tury183. He argues that it is through this networked commodification of na-
ture, that for example gas or water becomes “severed from its historical and 
geographical (hence social) production processes:” 
   “The use value of networks dwells exactly in their capacity of 
and role in facilitating the process of socio-environmental trans-
formation and metabolization; the networks permit exactly the 
urbanization of nature and the fetishization of the commodities 
it carries.”184
Through its burial, infrastructure is transformed into an abstraction and a 
discreet screening of the associated social relations and political alliances 
are enabled. Rendered invisible, infrastructure ceases to exist as a spatial 
phenomenon, while in reality it physically occupies and transforms large 
parts of ocean space. This inherent contradiction arises from the translation 
of network systems as a theoretical model - essentially non-scalar and made 
up of vertices and edges185 – to the industrially-scaled reality of their physical 
implementation.
  Linear network elements set forces in motion through the very 
connections they secure. At the same time, the in-between space – in this 
case of the ocean - has been transformed. A subsea pipeline is part of a net-
work system, is executed using infrastructural technology and utilises and 
 179 Katrina Stoll and Scott Lloyd, Infrastructure as Architecture.
 180  The essential characteristics of the post-war Infrastructure Programme of the Western 
Union are described as “responding to conditions, transcending geographies and serv-
ing as the ground for political negotiation”, by Dana Cuff in Architecture as Public Work, 
Stoll & Lloyd, Infrastructure as Architecture. p 19.
 181 Kelly Shannon and Marcel Smets, The Landscape of Contemporary Infrastructure.
 182 Kaika and Swyngedouw, Fetishizing the Modern City. Gas, electricity, information etc.
 183  Previously, in the 19th century, the urban infrastructure of dams, water towers, cables 
and tubes, was celebrated as a form of progress and incorporated into the everyday 
urban experience. Called urban dowry by Swyngedouw, they “became prominently 
visible in the urban during early modernity”. Kaika and Swyngedouw, Fetishizing the 
Modern City.
 184 Kaika and Swyngedouw, Fetishizing the Modern City. 
 185 See 2.1.1 ABSTRACT NETWORKS
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transforms specific properties of the seascape. The Baltic Sea is characterized 
by a high network component, which is partly expressed through social liai-
sons and hence immaterial in nature. The examination of an offshore pipe-
line however, is an opportunity to test the spatial dynamics and dimensions 
of a physical network component, which is charaterized by contraction.
  NETWORKS, TECHNOLOGy, SEASCAPE
  As a liquid medium, the ocean is an environment of minimal fric-
tion, ease of transfer, and reduced boundary situations for systems of flow 
and exchange. It harbours the ambiguous space outside territorial bound-
aries, which in economic terms, directly translates into tax advantages for 
infrastructural systems.186 Undersea pipelines are chosen precisely for these 
reasons; “Offshore lines minimize issues of land ownership and concerns of 
political instability.”187 The political neutrality of this space combined with 
its extra-territorial status and the relative technical ease of offshore opera-
tions, make subsea pipelines an attractive logistical solution compared to 
overland options. Pipelines serve energy networks by steering energy flows 
through compressed pathways and defined connection points. They repre-
sent an underwater materialization of trading networks and provide a semi-
permanent link between the energy source and the market. This is their 
primary function within the network. 
  The construction of a pipeline network is enabled by the applica-
tion of specific technologies. These technologies are infrastructural in na-
ture, forging links and compressing distance. Offshore pipeline construction 
technology has developed as an adaptation of land-based experience and 
in tandem to the industry’s offshore advancement into more difficult con-
ditions.188 – 189 A further technological component of the network comprises 
sophisticated logistics and long-distance systems of monitoring and control 
which operate at a global scale. 
  The interactions between pipelines and the seascape are largely 
concealed, since they take place on the seabed, out of the range of normal 
perception. Here the seascape acquires a specific infrastructural function over 
long distances. Knowledge is accumulated and assessments made. Clearing 
and preparation activities establish security zones, some of which remain 
long term. The pipeline is linked to the continuous space of the seascape for 
its duration- the seabed and the network components are physically bound 
here. The essentially topological network system becomes attached to the 
 186  The location of the Nord Stream pipeline outside the territorial waters of the Baltic 
rim countries presented interesting tax advantages for the company. This gave the 
undersea-routing option significant advantages over alternative routes on land. Source: 
Interview with Nord Stream Deputy Communications Director, 10/07/12.
 187 Timmermans, The Future of Offshore Pipelining
 188  Pratt, Priest, and Castaneda, Offshore Pioneers Brown & Root and the History of Off-
shore Oil and Gas.
 189  The track record of offshore pipeline specialists Saipem, provides an insight into the 
progress in pipeline technology and reflects the demands of the industry including its 
global distribution over the last 70 years since the 1950s. Saipem built pipelines off the 
Egyptian coast in 1956 – 7, the Sicilian coast in 1961 and the first North Sea pipeline 
(with Brown & Root) 185 km long from the BP forties field to Cruden Bay, Aberdeen 
in 1973. At water depths of 100 – 130m, this was the deepest large-diameter (32 
inch = 812 mm) pipeline ever laid (Pratt, Priest, and Castaneda 1997). Saipem were also 
contracted with the laying of the Nord Stream pipeline, which was carried out by sub-
contractor Allseas
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underwater topography.190 At the nodes of exchange, the pipeline emerges 
from its role as conductor to create an industrial seascape- a site of expan-
sion of forces and space, which is marked by juxtaposition to recreational 
beach activities, protected natural areas and small-scale settlements. 
  Why A PIPElINE?
  The reason to examine the apparent banality of an offshore pipe-
line within this investigation, is to expose the spatial contradictions of scale, 
time and presence/absence implicit to the pipeline’s system as it interacts 
with ocean space. Its real dimensions are concealed by the temporality of 
construction manoeuvres, the subsea site and the abstract nature of net-
work systems. An examination of an offshore pipeline as a spatial typology 
therefore aims to:
  – Analyse and represent the types of spaces on which a pipe-
line is dependant, the spaces it generates as a network component and the 
physical seascape transformations it effects.
  – Evaluate the specific role of the ocean as a site for pipeline 
infrastructure compared to land.
  – Link and compare these findings to the theoretical discourse on 
networks. 
  NORD STREAM
  The Nord Stream project – a twin, 1.2 m diameter gas pipeline 
installed along 1224 km of Baltic Sea-bed between Portovaya Bay near Vy-
borg in Russia and Lubmin in Germany – is chosen as the object of study. 
Nord Stream was constructed between 2010 – 2012 and is still the world’s 
longest subsea pipeline, closely followed by the Langeled pipeline deliver-
ing natural gas from the Nyhamna gas processing plant in Norway to the 
Easington receiving terminal on the east coast of the UK – a distance of 1166 
km. It therefore represents a major transformation to both the local Baltic 
Sea territory and the global energy network. Basic data on the pipeline is 
introduced for general orientation in Appendix 3. 
  The German landfall acts as a connection point for European en-
ergy networks within a gas extraction and supply system stretching from 
northern Russia to North Africa [58]. This new energy alliance between Ger-
many and Russia was not unanimously favoured and the plans to double 
the line, which were already well underway by the time the second pipeline 
was on stream in October 2012, were finally put on hold in January 2015, 
according to a Gazprom announcement.191 Baltic countries opposing Rus-
sian policies, such as Estonia, refused to allow Nord Stream surveys in their 
waters, indirectly determining the routing of the proposed extension.192 The 
pipeline therefore represents a tightrope between both national politics and 
trans-national energy concerns and between the Baltic Sea environment 
and industrial degradation, since any leakages or technical failure would 
have immediate and detrimental consequences for the Baltic Sea ecosys-
 190  For definitions and a discussion on topography vs topology, see 2.3 NETWORKS
 191 Denis Pinchuk, UPDATE 2-Gazprom Mothballs Extension of Nord Stream Pipeline.
 192  David Langlet, Nord Stream, the Environment and the Law: Disentangling a Multijuris-
dictional Energy Project.
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tem.193 Despite some protests, the pipeline managed to occupy a grey area 
in legal, environmental and security terms, since there was no EU precedent 
for infrastructural projects of this dimension in ocean space shared between 
nine nations.194 According to UNCLOS, pipelines and cables hold a privileged 
position in ocean space, and in fact their installation cannot be prevented by 
bordering states.195
  The investigation concentrates on the spatial characteristics of 
the pipeline, which, due to its network function, are both physical and vir-
tual. Two site visits were conducted in July 2012:
  – To the managerial control centre in zug, Switzerland.196
  – To the landing site at Lubmin, Germany.
The pipeline crosses a major part of the Baltic Sea, therefore new relation-
ships to oceanography, life-forms and urbanization forces have been estab-
lished at both the micro- and the macro-scales. 
 3.7.1 TERRITORIAl CONTEXT
  PhySICAl OCEANOgRAPhy
  The 1224 km path of the Nord Stream pipeline from Portovaya 
Bay, Russia to Lubmin, Germany negotiates different seafloor conditions. 
The Baltic seabed morphology features troughs and valleys formed by ero-
sion of softer bedrock layers. Deeper, sheltered areas are more likely to be 
zones of sedimentation (where sediments have accumulated), whereas ar-
eas exposed to water motion through waves or currents, such as south and 
south-west of Gotland, are zones of erosion. Depending on the seabed to-
pography, sedimentation zones may not provide a stable substrate for the 
pipeline and interventions are required. 
  Water depth varies from 43 m in the Gulf of Finland to 203 m 
at the border between the Finnish and Swedish EEzs, then decreases to-
wards the German landfall, but also with marked changes across this seg-
ment according to sills and deeps [60]. Pressure on the pipeline caused by 
underwater waves and currents called hydrodynamic loading was a further 
reason for protecting the pipeline. Four types of interventions were utilized 
to ensure stable foundations for the pipeline on the seabed; trenching the 
pipeline into the seabed (where the trench is left open), placement of rock 
berms, installation of prefabricated support structures and dredging at the 
landfalls. At these locations the pipes are back-filled with 1 – 5 m of ma-
terial, depending on local requirements [61]. Dredging and trenching are 
 193  Richard Freedman, Press Release: Environmental and Geopolitical Concerns Mix in EP 
Objections to Nord Stream Project. The Nord Stream project was supported by the 
EU – it was selected as a Trans-European Energy Networks Initiative (TEN-E) & conside-
red a “project of European interest that will help meet the EU’S future energy needs,” 
therefore protests from other EU states should be understood within this context. 
 194  Also in the same press release the EU states: “there is a lack of institutional structures 
capable of responding adequately to the environmental and geopolitical security issues 
associated with this project.” 
 195  According to UNCLOS, Article 79 (1): “all States are entitled to lay submarine cables and 
pipelines on the continental shelf. Subject to its right to take reasonable measures for 
the exploration of the continental shelf, the exploitation of its natural resources and 
the prevention, reduction and control of pollution from pipelines, the coastal State 
may not impede the laying or maintenance of such cables or pipelines.” In: Langlet, D 
Nord Stream, the Environment and the Law… p 86.
 196  zug is one of the Swiss cantons known for its low tax rates. The corporate tax for can-
ton zug in 2014 was 14.6%. 
http://www.kpmg.com/ch/en/services/tax/pages/swiss-tax-report.aspx 
[60] Bathymetry along the surveyed route corridor
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[61] Seafloor interventions (above) with pipe cross-section (below): Rock placement (left), trenching (centre) and dredging to leave an open trench.
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[59] location seafloor section.
required at the landfalls and the central and southern Baltic proper. At the 
Russian landfall, a soil cover of 2 m above the pipeline is also necessary to 
prevent damage from ice-gouging.197
  Rock placement is required in the Gulf of Finland and the northern 
Baltic proper due to the uneven seafloor. In addition, special flexible concrete 
mattresses ware installed at cable/pipeline crossings to ensure permanent 
vertical separation between the two.198 According to WWF predictions, 7,000 
km of pipelines and cables will be traversing the Baltic Sea by 2030 [62] [s. 
APPENDIX 4].
199
 This means that many more crossings of this type are to be 
expected. The environmental impact reports delivered before permit issue, 
estimate that impacts to the biological environment caused by seabed distur-
bance are generally local, short term and therefore insignificant or minor.
  LIFE-FORMS
  The pipeline traverses major fish habitats and fishing areas in the 
Baltic Sea. Vessels carrying out dredging, rock placement, trenching, mu-
nitions clearance and pipe-laying were active at different positions along 
the length of the pipeline for a period of two years. Comparable studies 
have revealed that fish can detect the sound of a pipe-laying vessel (162 dB) 
at distances of more than 10 km. However this is not as loud as the noise 
of tankers (177 dB) which pass through the Baltic Sea at a high frequency 
rate, therefore it is assumed that fish are already used to the former levels 
of disturbance.200 The pipe-laying vessel advances at a speed of 2 – 3 km/
day. Further to this, the environmental impact assessment report expects 
an avoidance response from the fish, and that they will move back into the 
area once the construction is completed. During the construction phase, the 
disturbances have therefore been evaluated as short term and negligible.201 
  The pipeline can be sensed by fish during the operational phase 
through; noise of the gas moving within it, temperature change, emissions 
from corroding metal bands and maintenance ships. The physical presence 
of the pipeline has also resulted in the loss of spawning grounds for species 
such as herring. It is estimated that each of these disturbances will have 
negligible effect on fish populations, due to the relatively small area in each 
case. This is described as a “negative, local impact of long-term duration.”202 
The Baltic Sea is already under a high level of stress from anthropogenic 
sources and many of its species are endangered. Commercial fishstocks are 
overfished and have drastically declined. However, the impact on life forms 
due to the construction and operation of the North Stream pipeline is meas-
ured on the level of disturbance they are already used to, which is high. 
Therefore the impact is generally estimated as being negligible.
  URBANIzATION
  The pipeline occupies a small cross-section of the Baltic seabed 
at individual locations, but continues over a large proportion of the total 
 197  Nord Stream Espoo Report: Key Issue Paper. Seabed Intervention: Works and Anchor 
Handling.
 198 Rambøll, Environmental Monitoring in Swedish Waters, 2013.
 199 WWF, Future Trends in the Baltic Sea.
 200  Sound travels in water about five times faster than in air and absorption is less com-
pared to air. Sound in water is a traveling wave, which can be measured by pressure 
changes and particle motions (acceleration).
 201 Nord Stream Espoo Report: Key Issue Paper. Fish and Fishery.
 202 Ibid.
[62] Pipeline and cables, Balti c Sea 2030.
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[63] Locati on of the Nord Stream pipelines and detailed secti ons.
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length. Hence it operates at both the micro- and the macro-scale and es-
tablishes relationships with other urbanizing forces. These relationships are 
evident from the preliminary concept and planning phases through to rout-
ing decisions and the feasibility of system expansion. As the world’s longest 
underwater gas pipeline, it is an infrastructure of major dimensions, how-
ever to combat the deceptions of scale characteristic for the ocean context 
and to capture the pipeline’s urbanizing effects, the following points should 
be taken into consideration:
  – Time: the site preparation and laying progressed over a period 
of two years, alternating between laying phases to lay the second line. The 
overall calculated life expectancy of the project is 50 years. Adding feasibil-
ity studies, environmental assessment and permit applications, the project 
beginning can be dated to 1996 and completion to 2012. The proportion 
of project preparation relative to to its life expectancy is therefore 1:3, not 
including any dismantling work.  
  – Emissions: The pipeline emits sounds, vibrations, certain chem-
icals from exterior metal bands and heat.203 – 204 Sound carries twice as far in 
water as in air, and although the sound during the operational phase is con-
sidered negligible compared to the construction phase, at the micro scale 
the pipeline should be understood as creating a vibrating soundscape in the 
direct vicinity.205 – 206
  – Accumulative effects: the “space” of the Nord Stream tract 
either coincides with other urbanizing elements occupying different ocean 
layers, or is positioned in an adjacent corridor. This produces either horizon-
tal or vertical intensification of large parts of the Baltic Sea.
  These micro-effects are documented at two representative sites; 
the Gulf of Finland and the Eastern Gotland Basin [63]. In addition, the mac-
ro-effects are explored through an “expanded geography” of the pipeline 
which includes temporary areas, materials and workers, hence this diagram 
represents elements which are no longer visible in their original form, but 
which have had a considerable spatial impact [68].
 3.7.2  CONTRACTION AT THE MICRO-SCALE
  GULF OF FINLAND 
  The chosen section [AA] through the Gulf of Finland reveals the 
accumulation of activities into the narrow, shallow international strait be-
tween the territorial waters of Estonia and Finland [64]. Here intensification 
takes place vertically; the deep-water shipping route occupies the surface, 
sometimes crossing the Nord Stream path. This relationship is then illus-
trated more closely [65]. The strait has a depth of between 50 and 80 me-
tres, and is characterized by rough seabed topography. Seabed interventions 
for the installation of this part of the pipeline comprised of placement of 
 203  A temperature difference of 0.5° C greater than the surrounding water can be recorded 
at the pipe surface. Nord Stream Espoo Report: Key Issue Paper: Fish and Fisheries. p 43
 204  “Sacrificial anodes” are external bands which corrode in preference to the steel of the 
pipeline. Nord Stream Espoo Report: Key Issue Paper: Fish and Fisheries. p 44 “As the 
dissolved metal enters the water, the levels of cadmium will  be too small to measure, 
the zinc will be similar to background levels – each year around 3,000 tonnes of zinc 
enters the Baltic Sea from other sources.”
 205  Jaanearu and Klauson, Principal underwater noise sources in Baltic Sea and metrics 
used in noise level assessment.
 206 Nord Stream Espoo Report: Key Issue Paper. Fish and Fishery. p 44
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180,176 m3 of rock and gravel.207 
  Oil tankers frequenting this route have a minimum draught of 
11 metres. Their occupation of the sea is both direct and indirect; while the 
surface is visibly and directly occupied by passing tankers and other vessels, 
the underwater seascape is indirectly occupied by acoustic emissions. Tank-
ers emit low-frequency sound (below 40 Hz), which depending on waves, 
salinity and direction, is perceptible underwater from distances of at least 
13 km.208 The Nord Stream pipelines also lie within this soundscape and al-
though acoustic emissions from the pipeline itself are estimated to be negli-
gible, they still occupy an (undetermined) spatial range which intersects that 
of the deep-water shipping route.209 
  Further temporary sources of emissions in this section of the route 
are caused by the detonation of mines laid during the first and second world 
wars. In the Gulf of Finland, 31 of the 68 mines detected within a 25 m secu-
rity corridor of the pipeline were required to be cleared through detonation. 
Depending on the seabed sediments, the detonation created craters of 10 -15 
metres in diameter and shock waves detectable by fish of a ca 1.5 km radius.210
  
  EASTERN GOTLAND BASIN
  The Eastern Gotland Basin is a spacious part of the Baltic Sea, 
but still only has water depths of between 100 – 200 m at the chosen sec-
tion [66]. Here different zones are organized horizontally across the space, 
including the deep-water shipping route, the Nord Stream route and the 
protected Hoburgs Bank which rises up to a depth of 35 m [67].211 An es-
timated one million birds gather here to winter and breed, feeding on the 
large supply of mussels on the reefs.212
  The Bank is also rich in fish, including turbot, Baltic cod, flounder 
and salmon, which in turn attract the grey seals of the central and southern 
Baltic. Testing between 2010 and 2013 concluded that in the autumn sea-
son, this area may function as a nursery area for Baltic cod, whose popula-
tion has been dramatically depleted due to overfishing.213
  Over a distance of ca 600 km in the central Baltic Sea, the laying 
works for the Nord Stream pipeline included 67 km and 69 km of trenching 
on the first and second lines respectively. A total of 55,650 m3 of rock and 
gravel were placed around both pipelines during the 3 phases of pre-lay, 
pressure test and operation, in particular along the Hoburgs Bank segment. 
Although the distances between zones seem generous in [66], the move-
 207  Nord Stream Espoo Report: Key Issue Paper. Seabed Intervention: Works and Anchor 
Handling.
 208  McKenna et al., Underwater Radiated Noise from Modern Commercial Ships. In this 
study, a distance of 13 km was recorded in water depths of 580 m in the study area off 
the Californian coast. Although tests have been made in the Gulf of Finland through 
the research project BIAS (Baltic Sea Information on the Acoustic Soundscape), the 
results have not yet been processed. 
 209  The noise levels of natural gas movement through a pipeline are known to have 
frequencies between 0.030 and 0.100 kHz, which is at the lowest levels detectable by 
many fish species. Nord Stream Espoo Report: Key Issue Paper. Fish and Fishery
 210 Nord Stream, Espoo Report – Key Issues Paper: Munitions: Conventional and Chemical.
 211  Hoburgs Bank was designated under the Natura 2000 programme as a SAC (Special 
Area of Conservation) in 2011, SPA (Special Protection Area) in 2002 & a SCI (Sites of 
community importance) in 2005. The site is both a Bird Protection Area for 3 species: 
Eider, Black Guillemot & Long-tailed Duck and a Protected Marine Habitat of reefs and 
sandbanks slightly covered by seawater all the time. Site SE 340144, Natura 2000 data 
bank: http:\\2000.eea.europa.eu/Natura2000/SDF.aspx?site=SE0340144
 212 Pearls of the Baltic Sea. Networking for Life: Special Nature in a Special Sea.
 213 Rambøll, Environmental Monitoring in Swedish Waters, 2013. p 31.
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ments of fish and mammals around Hoburgs Bank cross these zones trans-
versely irrespective of abstract boundary lines [67].
  Construction work for the pipeline was estimated by the assess-
ment to effect minimal, localized environmental impact here. It was also 
considered that the pipelines as a new, hard substrate could potentially initi-
ate the “reef effect” and provide a more varied habitat for fish.214 The 2013 
Nord Stream environmental monitoring report for Swedish waters concludes 
that no such reef effect can be detected, and that the sediment composition 
of the seabed in the test area closest to Hoburgs Bank has changed since 
the construction works from fine sand to silt and clay. There has also been a 
reduction in abundance and biomass of the benthic community, most prob-
ably in connection with this seafloor change.215 The impact of construction 
works therefore covered a larger area than anticipated, and the changes to 
the seabed environment at this particular location have been more marked 
and longer-term than anticipated. 
  CONCLUSION- MICRO-SCALE
  These results indicate a high degree of sensitivity in the marine 
environment and a larger area of spatial impact than estimated by the first 
environmental assessment reports. Therefore the construction works have 
significantly affected the seascape. Calculation of possible effects was based 
on static criteria, such as impact distances from the fixed pipeline.216 Cu-
mulative effects of several related “disturbance” factors combined with the 
natural variation in sea conditions is difficult to predict. But the ocean is 
characterized by dynamic borders unrestricted by delineation in a single 
plane and therefore susceptible to intersecting spheres of influence. 
  The correspondence between spatial and ecological budgets has 
been recognised in the comparative study of the Barents and Baltic Seas.217 
The Baltic Sea is environmentally charged and according to environmental 
reports, has already reached the saturation threshold. Alone in terms of 
space, such a large infrastructural project generates a far greater field of 
occupation at the micro-scale than the 1.2 m diameter of each pipe. The 
twin pipeline is firstly a semi-permanent fixture wrapped in a 500 m security 
zone, to which other uses are required to adapt. Further to this, it subtly 
emits chemicals and sounds into the immediate environment and reduces 
the habitat for life forms. 
  The combined effect of the pipelines is to install a carpet of in-
frastructure along the seafloor, together with its foundations, crossroads, 
maintenance and servicing. A submerged, semi-private service channel has 
been created which largely mirrors the deep-water traffic route on the sur-
face. Together, a double cord of infrastructure for energy transfer is estab-
lished, both of which are strategically positioned within the grey zone of the 
common international waters. At the micro-scale, the effects of compressing 
 214  The reef effect refers to the formation of an artificial “reef” on the seafloor through the 
introduction of hard substrates, which can attract certain life-forms by offering a hard 
surface for colonisation and thereby increase the biodiversity of, for example, a sandy- 
bottomed area.
 215 Rambøll, Environmental Monitoring in Swedish Waters, 2013.
 216  An example is the range and duration of turpidity due to re-suspension of sediments 
after dredging. At the German landfall, this is estimated to last for 72 hrs up to a range 
of 1 km from the pipeline. Nord Stream Espoo Report: Key Issue Paper. Seabed Inter-
vention: Works and Anchor Handling.
 217 See 3.5.2 NINE PRINCIPLES OF OCEAN URBANIzATION
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[68] Spatial compression at the macro scale. 
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energy into an infrastructural conduit can be described as spatial seepage. 
The forces required to exert this contraction into a precise path along the 
sea floor escape full control and are then manifest in slightly unpredictable 
changes in the direct environment. The space seeps horizontally in the form 
of structural support or protective trenches and concentrically in the form 
of subtle emissions from the pipeline surface.
  Captain Domenico Alferj of the pipe-laying vessel Castoro Sei, 
owned and operated by the company SAIPEM, describes his experiences on 
the Nord Stream project:
   “This job was, in many ways, one of a kind. It was like braving a 
new frontier, paving a new road, or opening up a new territory.”218
 3.7.3 CONTRACTION AT ThE MACRO SCAlE
  The seafloor as an unseen site, offers convenient refuge for en-
ergy liaisons and their megastructures. The cementing of one particular such 
liaison resulted in the Nord Stream project, which in turn required a myriad 
of pre and post-agreements in order to ensure an effective connection to the 
pan-European energy landscape. An examination of the full spectrum of spac-
es produced by these liaisons at the macro-scale, requires an unravelling of 
structures and processes over time, since these processes have been subject 
to spatial contraction. As a result, spaces implicated through the establish-
ment of the pipeline’s trajectory dissolve and reappear at different sites, in 
different forms. This approach refers to Rania Ghosn’s urge to expose the true 
geographical dimensions of otherwise mute segments of oil infrastructure:
   “A geographic perspective on energy opens up and materializes 
the compressed space between the resource hinterland and the 
metropolis, and by doing that, addresses the political significance 
of such missing spaces. Once no longer defined by erasure, the 
space of corporate imaginaries continuously unfolds into a com-
plex re-representation of energy’s spatial condition.”219
The Nord Stream construction process mobilised, developed and eventually 
demolished a series of special-purpose spaces around the Baltic Sea and 
further afield, engaging a large international workforce.220 On the laying ves-
sel, Castoro Sei, for example, around 340 people from 30 different countries 
were employed for a period of two years of continuous pipe-laying.
  The expanded spaces necessary for the execution of such an op-
eration are externalized in relation to the pipeline itself. From these sites, 
forces are indirectly compressed into Nord Stream’s slim profile; five mar-
shalling yards for storage of pipe segments ranging in area from 8 – 50 hec-
tares were located in Kotka, Hanko, Slite, Karlskrona and Mukran. Concrete-
coating facilities for the pipeline were also built at Kotka and Mukran, the 
latter employing 150 workers. The port at Mukran was expanded, and a new 
wharf was built at Slite [68]. At the Russian landfall, a pipe-laying construc-
tion and logistics area of 4.5 hectares as well as temporary housing for 150 
 218 Bodmer, Secure Energy for Europe. Chapter 5: Construction & Logistics.
 219 Ghosn, Where Are the Missing Spaces- the Geography of Some Uncommon Interests.
 220  Nord Stream calculates that at the height of construction works, 1000 people were 
working simultaneously on the pipeline.
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[70] German landfall near Lubmin, with the Lubmin Energy Park’s  1 km – long machine – building in the background.




workers was established at Portovaya Bay.221 Within the gas-network sys-
tem, this space represents a node of exchange and requires a large opera-
tional area for the compressor station which prepares the gas for delivery 
through the pipeline [69].222 
  At Lubmin a similar node of exchange is constructed in order to 
prepare the gas for delivery through two further network systems; the OPAL 
pipeline to the Czech Republic, and the NEL pipeline to northern Europe 
[58].223 Following the pipeline across Europe, the parallel geographies of 
network systems become apparent – network nodes such as Rehden do not 
correspond to urban nodes. Likewise, urban nodes such as London, Paris, 
Warsaw, Moscow and Madrid, are encircled but not crossed by major pipe-
lines.  At Lubmin gas is inspected, treated and warmed by 10° for further 
transport. The physical expansion of the gas as it is warmed is reflected in 
the expanded site,224 where the Nord Stream project consumes around 25 
hectares of land and thus emerges from the sea to take on its true dimen-
sions at an industrial scale.
  At the Lubmin landfall, this process of expansion is a double 
phenomenon; the site was chosen because of the existing connection to a 
high-voltage electricity network. Nord Stream is grafted onto an industrial 
complex which initially served the generation of nuclear power [70]. Lubmin 
is located close to Greifswald in the ex-GDR and after the Germany’s re-
unification, the decommissioning of the Lubmin/Greifswald nuclear power 
plant began before it was actually fully completed.225 The area was then 
transformed into a site for dismantling work, including the temporary stor-
age of radio-active material in the controversial Zwischenlager Nord.226 The 
government-owned site managers Energie Werk Nord (ENW) aim to con-
vert the area into a competence centre for energy and technology, includ-
ing renewables and energy production from gas.227 Originally, three energy 
companies planned to build electricity-producing gas power-stations here, 
 221  Information from the website of the Russian firm RCB – Road City Building, contracted 
with site-works at Portovaya Bay. 
http://www.r-c-b.ru/en/projects/portovaya_bay_the_phase_of_nord_stream/ 
Accessed 27/03/15.
 222  The Portovaya Compressor Station dehydrates the gas to remove condensate or gas 
hydrates, compresses the gas to the requisite pressure, after which it is subjected to 
fiscal measurement and fed into Nord Stream.
 223  The OPAL (Ostsee-pipeline-anbindungs-leitung) pipeline runs from Lubmin to Brandov 
in the Czech Republic. The NEL (Nord-europäische Ergasleitung) runs runs 440 km from 
Lubmin across northern Germany to Rehden, south of Bremen, where the largest gas 
storage facility in western Europe is located. At Rehden, Nord Stream is then connected 
to further European gas transportation systems.
 224  Expansion is defined as the increase in the volume of a substance. Charles’ Law states 
that gas occupies 1/273.15 more space for each increase in temperature of 1°C.  
 225  The construction of what was to be the largest of 20 nuclear power stations in the 
GDR, began in 1967 in collaboration with the USSR. Eight generating units were 
planned, of which the first 4 began generating electricity in 1973, 1975, 1978 & 1979 
respectively. Unit 5 was in the test phase and units 6, 7, & 8 were in an advanced stage 
of construction when the plant was shut down in 1990. Kakoschke and Maronde, 
Seebad Lubmin- Ein Kleinod Am Greifswalder Bodden.
 226  zwischenlager Nord is a 20,000 m2 storage facility built in 1992 for decontaminating 
and storing nuclear waste from the adjacent plant and a plant at Rheinsberg. Despite 
heavy local protests, it has also received nuclear waste from other sources in Germany 
and Castor (Cask for storage and transport of radioactive material) imports from France 
in 2010 & 2011.
 227  The Lubmin Industrial Park boasts an industrial harbour, access to water sources 
- which was essential for the operation of the nuclear power plant- and further 
infrastructure such as railway tracks, road access for industrial loads and fire services. 
Currently 1800 employees work at the park for different energy companies involved 
in, for example, Rape-oil and Photovoltaics (BP Solar), firms involved in large-scale 
elements such as wind-turbine shafts and foundations, oil-rig repairs, and cranes. 
Source: Interview with ENW manager Jürgen Ramthun, 26/07/12.
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[69] Gas Treatment Unit Portovaya Bay, Russia.
which would be directly linked to Nord Stream and the high-voltage elec-
tricity network. One small power station has been operational since 2013, 
but the plans for three large projects have largely been abandoned due to 
lack of investors. This ultimately reflects changes in the energy industry and 
a move away from dependency on imported Russian gas.228 Reports also 
state that the OPAL pipeline has been running at only 50% capacity for the 
last three years due to delays on an EU decision to grant Russia full access 
to the pipeline.229 The network infrastructures which carry gas and electric-
ity flows are themselves rooted and inflexible – mostly representing huge 
investments and large-scale territorial interventions, they are then subject 
to political and economic consensus. As they remain unseen, such inefficien-
cies are seldom visible to the public at large.
  Lubmin and Portovaya Bay as sites of expansion represent the 
necessary twin condition to the pipeline as a site of contraction. In particular 
at Lubmin, the strategy of grafting new systems to existing infrastructure is 
an example of the symbiosis of network systems and geographic conditions. 
Hence network segments such as the Nord Stream pipeline, while crossing 
vast areas dressed in a single form and dimension, then rely on specific geo-
graphic and anthropogenic landscapes in order to effect an energy transfer. 
The Lubmin Industrial Park is also the planned cable-landing station for a 
group of offshore windparks to be located between Rügen and Bornholm in 
the German EEz. Despite the size of the industrial park – originally the larg-
est nuclear power station in the GDR – it is still largely concealed due to its 
strategic location close to water and in Germany’s most sparsely populated 
region.230 The Nord Stream pipeline appears to slot comfortably into a legacy 
of industrial and military development established in secluded locations on 
the Baltic Sea- and which continues to exist side by side with the traditional 
bathing culture of Seebad Lubmin just two km away today.231 Sharp juxta-
position is characteristic of expansion in ocean space and will be discussed 
separately as a typology occupying the ocean surface.232 In this example, 
although the expansion described above is an important characteristic of 
the spatial behaviour of networks, it occurs here on shore and is therefore 
outside the realm of this thesis. In relation to these sites of expansion, the 
seabed becomes a linear portal connecting markets and supplies. Sites of 
energy expansion of this type do not occur within ocean space – rather sites 
of contraction where the ocean environment is solely a silent, neutral con-
ductor, but secures powerful connections which would present greater geo-
graphic or political difficulties of passage across land. 
 228 “EWN Erwägen Rückzug Aus Gaskraftwerksplänen.”
 229 Lewis, EU Delays Decision on Russian Access to Opal Gas Pipeline.
 230  Mecklenburg – Vorpommern, the German region with the majority of Baltic Sea coast-
line, has a population density of 69 inhabitants/km2, the lowest in Germany (statistics 
2012), and has also one of the weakest economies. The 2013 unemployment rate was 
11.35%. 
 231  Kakoschke and Maronde, Seebad Lubmin- Ein Kleinod Am Greifswalder Bodden. Out of 
a possible 42 locations for the nuclear plant, Lubmin was chosen due to the geological 
conditions (low earthquake risk), the ready supply of cooling water, and the low 
population density. (Interview with ENW manager Jürgen Ramthun, 26/07/12.) At a 
distance of around 4 km from the Industry Park Lubmin, across the Peene river to the 
island Usedom, lies the Peenemunde Army Research Centre, where the first long-range 
liquid-propellant rocket – the V-2 – was developed and first launched in 1944. Test 
launches took place in the Baltic Sea.
 232 See 3.7 EXPANSION
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  3.7.4 SUMMARy CONTRACTION
  In conclusion to the above analysis of the Nord Stream offshore 
pipeline at the micro- and macro- scales, the proposed contraction typology 
in ocean space is defined as follows:
  – Linear infrastructural tracts under contraction create corridors 
of urban services characterised by minimal cross-sections over long distanc-
es. Hence the true dimensions are not found within ocean space, but spaces 
on which the network depends are rather externalized to other parts. At the 
same time the relative dimensions become substantial, since infrastructural 
elements within a network become part of a much larger whole.
  – Once established, the occupation of ocean space through in-
frastructural corridors leads to the thickening of this function with further 
connections. Expanded urbanization in the contraction mode operates as a 
series of contained, overlaying linear connections, based on the opening of 
a new conduit territory split between ocean layers.
  – Structures and systems under contraction, profit from the dis-
cretion and low visibility offered by ocean space, both on the seafloor and 
at their points of exchange on land, which are located in non-urban contexts 
determined by network logistics.
  – Forces subjected to contraction and containment in ocean 
space exert subtle, unexpected effects on their micro-environment either 
directly through emissions or indirectly through spatial seepage- the physi-
cal transformations effected by the construction process. 
  – Contraction in ocean space is comparable to contraction on 
land in so far as pipelines and services are buried and invisible, determined 
not by topographical spatial logic but by non-national alliances and agree-
ments. The stability of such agreements and hence of the infrastructure it-
self, oscillates with the political climate: 
   “The flow of oil… does not operate in a tabula rasa, but rather 
is achieved through territorialities. It displaces previous modes 
of circulation to construct its own geographies of access and 
control. Redrawing flows, the oil order harnesses social pro-
cesses in a new geography of places and relations… Energy thus 
needs space to produce its economic value; and to that end, its 
infrastructural system organizes political relations at different 
scales.”233
The contraction typology exhibits the inherent contradiction in the spatial-
ity of networks; in theory fluid, efficient, topological and flexible, in reality 
network infrastructure becomes entangled in the solidity of materials, the 
seasons of politics and the weight of financial markets.
 3.8 EXPANSION
  INTRODUCTION
  The contraction typology as observed in the Nord Stream pipe-
line transforms through expansion at the exchange nodes on land. Contrac-
tion and expansion form a twin pair. The second part of this pair is exam-
ined here in the context of ocean space proper. In the example of shipping 
movements, the expansion/contraction sequence utilizes the sea surface 
and unfolds in the opposite direction to the Nord Stream pipeline- it ex-
 233 Ghosn, Where Are the Missing Spaces- the Geography of Some Uncommon Interests.
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pands from land to sea. Expansion takes place through a transition from the 
contained port condition to the continuous but porous ocean surface which 
can be freely exploited by shipping movements and experienced as a limit-
less seascape. Maritime transport of both goods and passengers operate 
as networks, however the sea is thick, viscous and the velocity of sea-going 
vessels is relatively low. Formed by incremental technological displacement, 
non-spatial, topological networks can become periodic, interwoven spatial 
fields in their own right. 
 3.8.1 NETWORKS, TECHNOLOGy, SEASCAPE
  Analysis carried out in the Barents and Baltic Seas revealed spe-
cific network relationships in maritime transport in both seas.234 In the Baltic 
Sea, shipping activity is funnelled into ports, but otherwise stretches across 
the sea in a tightly interwoven web. In the Barents Sea, linear paths along 
the Norwegian and Russian coastline are complimented by the wide-spread 
movements of fishing vessels covering a broad, dispersed area in the central 
part of the sea. A third type of trajectory leads to Svalbard- not only as a 
fishing destination, but also for specialized supply and tourism vessels.The 
network principle of connecting two endpoints through a non-spatial vector, 
undergoes mutation in ocean space due to two particularities; movement 
through the sea requires a displacement of mass and is therefore slower 
than other contemporary transportation methods on land or in the air, and 
the open ocean surface subscribes predefined routes only in particular cas-
es, hence the linearity of networks becomes multi-directional to the extent 
that a distinct type of space is formed. 
Specific technologies accompanying the maritime transport industry are 
largely geared towards achieving scale advantages and integrating ocean 
transport into coordinated world-wide logistics,235 making maritime trans-
port the backbone supporting international trade and globalization.236 A 
jump in physical size of ships and port facilities accompanied these develop-
ments, reaching a maximum of 13,500 – 15,000 TEU237 called the “suezmax”, 
in the “Emma” class introduced by Maersk Lines in the mid – 2000s.238 The 
lock size in the Panama Canal determines size of ships passing through this 
route (Panamax), which previous to the current expansions under construc-
tion, was 33.53 × 320.04 m with a depth of 12.56 m. The New Panamax 
capacity of 55 wide × 427 long × 18.3 m deep is to be achieved by 2016 
through the construction of new locks. Ports are also directly affected by 
these developments of scale, since they are pressurized to acommodate 
ever larger vessels. Ports represent the technological interface between the 
specialized logistical systems of land and sea. 
  Shipping provides access to the inherent seascape where the 
ocean’s particular spatial qualities can be experienced in a similar way to 
the landscape image of Jackson’s landscape two.239 At the same time, ship-
ping activities participate in the production of the transport seascape more 
 234 See 3.3.3 URBANIzATION (BARENTS SEA) and in 3.4.3 URBANIzATION (BALTIC SEA)
 235 See 2 LITERATURE REVIEW (INTRODUCTION)
 236 Asariotis et al., Review of Maritime Transport 2008: Report by UNCTAD Secretariat.
 237  TEU= twenty feet-equivalent container units. A vessel carrying 12,500 TEU is around 
396m in length.
 238  In 2006, Maersk Lines launched Emma Maersk – an E-class container ship 397 × 56m 
with a 16 m draft.
 239 See 2.2 SEASCAPE
aligned to seascape three. The frequencies and trajectories of shipping 
movements, the vessels themselves and the sea surface together combine 
to create a synthetic seascape of organic and inorganic parts. 
  Expansion occurs wherever ships are moving out into the open sea 
and therefore in both the Barents and the Baltic Seas. In the Barents Sea, the 
Hurtigruten postal ship serves a crucial infrastructural function for the small 
urban settlements along the Barents Sea coastline and also accommodates 
a large number of tourists. Empirical research was carried out in the Baltic 
Sea on the Ro-Ro/Passenger ship Vilnius Seaways from Sassnitz in Germany to 
Klaipeda in Lithuania [72 – 73].240 Both vessels serve a combination of needs 
for passengers and goods. While a passage on the Hurtigruten formed part 
of this research, and this coastal route participates in a form of extended ur-
banization, it is not considered to be representative of expansion in this thesis, 
since it does not cross the open sea [71].241 This examination aims to gain a 
clearer understanding of the contradictory status of ocean space while mov-
ing through it – what is the intermediary space between destinations and in 
what ways does shipping contribute to extended urbanization in the case-
study seas?
  Firstly, the port will be discussed as site of containment, control 
and exchange with the city and the landscape, using the example of Klaipeda. 
Expansion is then investigated on the open sea, in this case the East Gotland 
Basin, and placed in reference to Deleuze and Guattari’s “smooth space.”
  3.8.2 CONTAINMENT : THE PORT OF KLAIPEDA 
  Ports have mostly been historically located at naturally sheltered 
harbours or river mouths. The concentration of activities at ports- the site 
of land-sea connections – is paralleled by sensitive ecological systems in the 
littoral zone. Sharp juxtapositions occur between these two realms, which 
are required to co-exist. The port is examined here as a point of departure, 
but will not be treated in detail since they are also outside the offshore focus 
of this thesis.
  Ports are the sites of transfer where shipping space contracts and 
the space of goods and exchange expands. Historical port-cities are faced 
with the challenge of expansion within restricted urban contexts, often lead-
ing to a separation of port and urban facilities. Ports are highly managed 
and regulated zones. Technological upgrading is required to accommodate 
ever-larger ships and to manage the transfer-interface of goods. Ports which 
have developed parallel to historical city sites, such as many around the 
Baltic Sea, are in tight competition and are under pressure to provide the 
optimum services, prices and spatial arrangements. A thriving cityport, as 
defined by port researchers Hoyle and Pinder, depends firstly on stimulus 
from the water side, with port development and urban development then 
becoming highly interdependent.242 Eventually the growth of both of these 
systems becomes difficult to accommodate spatially and to administer polit-
 240  Research crossing from Sassnitz (Germany) to Klaipeda (Lithuania) in the Vilnius Sea-
way from 08 – 09/04/2013. Vilnius Seaways is 191 × 28 m with a 5.9 m draught. It sails 
under the Lithuanian flag and has a gross tonnage capacity of 22,341 tonnes. Ro-Ro = 
roll on-roll off, refering to cargo with wheels, such as trucks, cars and train-carriages.
 241  Barents Sea study trip 12-22.02.12, including a Hurtigruten passage from Tromsø to 
Vardø, 16-18.02.12. The Hurtigruten ship MS. Vesterålen is 108 × 16.5 m, draft 4.7 m, 
with capacity for 510 passengers, 35 cars and a gross tonnage of 6261 tonnes.
 242 Hoyle and Pinder, Cityport Industrialization and Regional Development.
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[71] Hurtigruten ship MS Vesterålen, Honnings-
våg, Barents Sea 17/02/12. Outlying islands are 
visible
[72] Vilnius Seaways passing the Bay of Gdansk, 
Baltic Sea 09/04/13
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[74] Pan-European corridors.
ically, since urban authorities and port authorities often compete. This leads 
to specialization and a spatial separation of port functions from traditional 
urban functions.243
  In the case of the Lithuanian port city of Klaipeda, the site was 
originally established as a castle called Memelburg by the Teutonic Knights in 
1252, however its strategic position at the mouth of the Neman River, and its 
year-round ice-free port, meant that the economic influence and importance 
of the port overtook the castle in terms of its influence on the town’s economy 
and development. The Hanseatic League used the port adjacent to the castle 
and by 1525 it was exporting wheat for neighbouring Lithuania. In the 18th 
century it was a major exporter of timber to English traders. Today the port 
of Klaipeda accounts for 4.5% of Lithuania’s GDP and according to the port 
authorities, generates up to 18% of the GDP including related functions.244 
  Ports link maritime and terrestrial transport systems [74]. The 
scale of ocean-sized elements is transferred to land, resulting in strong jux-
tapositions of scale and an accumulation of areas for storage, handling and 
exchange facilities. In Klaipeda, the Port stretches along the banks of the 
Nema River leading into the Curonian Lagoon [75], adjacent to the town, 
which has also seen parallel growth originating in the historic town centre, 
developing with the port along the river axis. Expansion areas for the port 
itself have been achieved by reclaiming quays, nudging into the adjacent 
urban tissue, and expansion of lager and storage areas at the southern end 
of the harbour, beyond the city’s urban border. However the port area is 
spatially constrained. The Baltic Logistics Centre has been established to the 
south of the port adjacent to the port railway hub with an area of 600 hec-
tares, the largest of its kind in Europe. The logistics centre is the destination 
of the Pan-European Corridor IX, which links Greece to Klaipeda, passing 
Odessa, Kiev, Minsk & Vilnius [74].245 Currently, feasibility studies to extend 
the port are being carried out, with one option being to develop an artificial 
island outside the port entrance in the Baltic proper. From the coast, Klai-
peda’s physical profile is dominated by port infrastructure [76]. The port’s 
cargo capacity is 60 million tonnes and of the town’s 157,000 residents, 
23,000 work in port-related activities.246 Klaipeda is one of many ports with 
similar capacity around the Baltic Sea rim showing an annual increase in 
traffic of up to 10%. 247 – 248 In 2014 the cargo handling turnover was 36.4 mil-
lion tonnes. Lithuania has one of the highest numbers of Baltic employees in 
maritime transport and associated sectors, along with Denmark.249 The port 
of Klaipeda is still operating as a cityport, with port and urban activities and 
economies intrinsically linked.
  Port constructions such as breakwaters, quays and seafloor chan-
nels optimize the protection offered by natural harbours and ultimately cre-
ate a water’s edge highly articulated through technology. At port entrances 
 243 Ibid.
 244 Klaipėda State Seaport Authority, Port of Klaipėda: Discover a Proven Way.
 245  From Illichivisk by Odessa (Ukraine), the corridor offers the eservice of the Viking 
container train which delivers goods over the 1700 km to Klaipeda in 52 hours. 44,100 
TEU s were transported by the Viking in 2014.
 246  Klaipėda State Seaport Authority, “Port of Klaipėda: Discover a Proven Way.” equal to 
14% of all residents – the % of working population is therefore higher.
 247  Less than 250 million tonnes in 2009, whereas Riga and Tallinn were over 250 million 
tonnes. Data from Russian ports is not included in the EU statistics – In 2009 the Port of 
St Petersburg handled almost double the cargo of Riga.
 248 ESaTDOR, Baltic Sea Regional Profile.
 249 Ibid.




















































Thematic data: Gross weight of goods handled in all ports, EUROSTAT, 2008. 
Port locations: Eurostat - GISCO (European Commission), 2009
Land boundaries: © EuroGeographics Association and ESRI. Regional level: NUTS0. 
Sea boundaries: OSPAR Convention, EU Integrated Maritime Policy and EEZ.
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large ships already enter a predefined channel leading to specialized zones 
and quays and dredging works are progressively expanded to cope with in-
creased ship sizes, loads and draughts.250 
  The juxtaposition of port infrastructure to urban systems is mir-
rored in the juxtaposition of ports to water systems. Many ports, despite 
their industrial scale and function, are located directly adjacent to deli-
cate coastal ecosystems. The Barents and Baltic Seas are not characterized 
by large urban coastal centres, rather they both host a chain of centres 
comparable in size, even if the Baltic port cities are larger by comparison 
[77 – 78].251 The intensification and concentration of maritime activities at 
ports is therefore often in stark contrast to the site of ecological exchange 
between land- and seascape. Sensitive ecosystems and habitats compete for 
space with maritime transport functions. At sites where the shipping traf-
fic meets land, these different functions must overlap and coexist. Klaipeda 
port is located in extreme adjacency to the Curonian Spit UNESCO world 
heritage site. This site frames the south entrance to the harbour and effec-
tively limits port expansion [79]. The lagoon itself, of which the port marks 
its Baltic Sea outlet, is also a Natura 2000 Habitat site. Migrating birds on the 
East Atlantic Flyway pass here in their millions and the lagoon is also one of 
the most productive waters in Northern and Easter Europe with 50 species 
of fish including carp, salmon, sea-tout, pike, pike-perch and perch.252
 3.8.3 ThE OPEN SEA
  THE HORIzON
  On leaving protected ports, vessels enter the space of the sea. 
The open sea has no fixed definition, but is generally understood to mean 
either politically – outside territorial waters and therefore 12 nautical miles 
offshore, or visually – not enclosed and out of the sight of land.253 While 
the intersections of boundaries within the Barents and the Baltic Seas have 
been documented, these remain highly abstract and are not represented 
in the the visual experience of the sea.254 Instead, the open sea provides 
the possibility to experience space itself in its purest, most abstract form. 
This is the closest we come to a space devoid of spatial information, or “vi-
sual depth cues” which can mediate between the body and its environment, 
transmitting information on scale and distance.255 It is the ultimate bound-
ary of the horizon itself which, like a horizontal curtain, enables objects and 
landmarks to slip behind it: 
  “A shifting line where perception trails off”.256
The word horizon originates from the Greek verb to divide horizö and 
boundary, landmark oros. An object’s height and distance from the viewer 
determines the moment of its disappearance over the horizon, but from the 
 250  The Port of Klaipeda plans to upgrade to Post-Panamax type ships (365 m long, 52 m 
wide and 16.4 m draught), which means dredging to the depth of -17m from its current 
depth of -15.5 which accommodates ships with a 15m draught. (Port of Klaipeda- Dis-
cover the Proven Way)  
 251  St Petersburg is the largest Baltic port city with a population of 5 million, followed by 
Stockholm (2.2 million), Copenhagen (1.9 million), Helsinki (1.4 million), Riga (696,000), 
Tallinn (543,000) and Gdansk (462,000).
 252 Pearls of the Baltic Sea. Networking for Life: Special Nature in a Special Sea.
 253 http://dictionary.reference.com/browse/open+sea
 254 See 3.3 - 3.4, Spatial Characteristics of the Barents and the Baltic Seas.
 255 Howard and Rogers, Perceiving in Depth. p 122
 256 Maleuvre, The horizon.
[76] General cargo terminal, Klaipeda port.
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[79] Curonian spit.
[80] Horizon, Eastern Gotland Basin, Baltic Sea.
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natural human viewpoint, the horizon is visible at a distance of just ca. 5 km 
[80 – 81]. This means that it is the horizon itself, which continually “opens” 
the space of the sea and actively contributes to the process of expansion. 
Due to this enigmatic role of implying an opening through ultimate closure, 
the horizon has been of great cultural and spiritual importance throughout 
history – “it has been the line between the known and the unknown”257 and 
therefore intrinsically linked to human mortality.
  The laterally unbounded quality of the sea characterizes the 
open seascape, which has also been thematised by important artists.258 The 
open sea also implies a condition of unimpeded flows and of interconnect-
ing ecological systems. Habitats of some marine life-forms can cover vast 
areas, which are traversed in seasonal patterns. These are scales which defy 
planning, yet the inherent importance of such spaces has been recognised 
and attempts to register such a category of “open space” within ocean plan-
ning vocabulary for the German EEzs in the North and Baltic Seas:
   “In addition to regions economically used, the spatial planning 
also safeguards open spaces in the sense of largely unspoiled and 
undisturbed habitats and landscapes as a prerequisite for eco-
logical regulation as well as for ‘landscape experience’ and for 
basic research.”259 
The open seascape is a resource which defies definition but which we wish 
to preserve as a common between interconnected urban regions.
  ShIPPINg PATTERNS 
  In the Baltic Sea, the short shipping paths do not lose sight of 
land, however the crossing from Sassnitz to Klaipeda passes through one of 
the sea’s most expansive parts and therefore particular spatial attributes can 
be observed [82 – 83]. The Ro-Ro ship Vilnius Seaways travels at a speed of 
17 knots, roughly equal to a land speed of 31.5 km/h.260 The travelling time 
from the port of Sassnitz to Klaipeda is 17 hours [82]. This velocity means 
that, rather than being represented solely by an immaterial linear trajectory, 
vessels occupy ocean space for considerable periods of time and therefore 
exert influence on the overall spatial constellation for a perceptible period. 
This pace of displacement through water appears as a gliding, continuous 
state since the passage is uninterrupted. In order to capture their physical 
presence at this velocity, a study was made of vessels within a one hour 
radius of the Vilnius in the widest part of the Basin. Vessels present within 
this radius are documented through a one-hour period, which is the time 
taken to travel around 31.5 km. Their physical presence is accompanied by 
an acoustic field and water displacement which leaves accompanying visible 
traces [83]. The result is an an X-ray showing an irregular, multidirectional 
field of space-claiming lines and crossings. Through this lens, temporary in-
tensities come into relief, which would then shift and assemble in a differ-
ent configuration. The open sea enables the emergence of a field, which 
 257 Ibid.
 258 See 2.2.6 SEASCAPE TWO
 259  German Federal Agency for nature Conservation (BfN), Spatial Planning in the German 
Exclusive Economic Zone of the North and the Baltic Seas – Nature Conservation Objec-
tives and Principles.
 260  The knot = 1 nautical mile/hour (1.852 km/hr). For practical purposes, it is the equiva-
lent of 1 minute of latitude. The knot gives the speed of vessels relative to the fluids in 
which they travel
[81] Distance to the geometrical horizon.
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[82] Scale in the Eastern Gotland Basin, Balti c Sea. Path of Vilnius Seaways, 08 – 09/04/13.
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[84] Shipping movements, Klaipeda 05/04/15, 
19.45.
is charged with latent potential and activated by ongoing trajectories. The 
concept of a field charged with history, memories, intentions and spatial 
practices, is derived from researchers investigating mental maps and spatial 
perception as a particular aspect of Stan Allen’s Field Conditions:261 
   “Fields themselves, however, are not commonly described as 
iconic – their expansive nature exists as a temporal quality across 
time and space… the notion of a field charged with identity, 
structure, and meaning, creates new potential for the percep-
tion and navigation of the city.”262
The sea replaces the texture of the city here, but the importance of naviga-
tion and perception are common to both contexts. I argue that shipping ves-
sels in the open sea exploit a space of expansion, which results in an explicit 
multi-directional, viscous, slow, irregular and periodic field of intensities.
  The sea is a site of negotiation between controlled, recommend-
ed routes, and multi-directional movement. Apart from the channelled 
deep-water and recommended routes, which have been established by the 
IMO to minimize the risk of collision in heavily trafficked areas, navigation 
on the open sea is unrestricted, and therefore represents a particular and 
unique type of spatial configuration, distinct from land. Regular shipping 
routes appear in the density record of ships in the Klaipeda area [84]. The 
main routes to Karlskrona, Kiel, Gdynia (Poland), Rostock and the Danish 
Straits are clearly visible, while a multitude of single paths also fill the field, 
including fishing boats remaining within the Lithuanian EEz. These paths 
confirm the findings of the time-space study [83], and intersect to create an 
irregular, organic web of surface activity. 
 3.8.4 SMOOTh SPACE
  Out at sea, space expands to a point where visual references to ar-
tefacts such as lighthouses, or coastlines themselves, dissolve. Enclosure and 
boundaries are not the determining spatial force. Direction is determined by 
invisibles such as the wind, currents and electronic navigation systems.
  A conceptual approach to this kind of space is offered by De-
leuze and Guattar’s thinking on smooth (nomad) and striated (sedentary) 
space.263 For Deleuze and Guattari, the ocean’s seeming lack of visible struc-
ture, direction and enclosure, suggests rhizomic space - open, smooth and 
undefined. The rhizome attributes of non – heirarchical and non-directional 
quality and behaviour define what they call “smooth space” which makes 
the sea “the smooth space par excellence.”264 The smoothness of this space 
refers to its isotropic nature and its surface texture, which while appearing 
homogeneous, is at the same time capable of accommodating multiple ir-
regularities. It also refers to the space’s power of de-territorialisation and its 
directional property, which, like a vector, is always changing. Smooth space 
resists closing off and allocation. In smooth space one “distributes oneself in 
open space, according to frequencies and in the course of one’s crossings”.265 
Equating smooth space with nomad space, implies a position relative to its 
opposite spatial system; the State, or striated space. This counter-space is 
 261  Allen, Points + Lines. For a more detailed discussion on this text. 
See 3.8 ASSEMBLAGE
 262 Lueder and Wall, The Iconic and the Charged Field.
 263 Deleuze and Guattari, A Thousand Plateaus.
 264 Ibid. p 479
 265 Ibid. p 481
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geometrically determined and controlled, it operates by occupying territory, 
not by negotiating it. In the case of the sea, maritime space-originally in-
herently nomad in essence – begins to be striated through the geometries 
and calculations of western civilization. The arduous search for a method 
to perfect the calculation of longitude at sea is an example of this type of 
striation, which itself was already embedded in an elaborate context of rival 
institutions aiming to more accurately control movements in ocean space.266 
Wealth and power was at stake – and many voyages across the Atlantic had 
already taken place by the time the Longitude prize was awarded to English 
watch-maker John Harrison in 1773.267 
  Nomad forms of navigation, on the other hand are based on sens-
ing the sea. Polynesian navigation is an enlightening example of the myriad 
senses utilized to read the subtle nuances of sea space, and of the sense 
of the space itself, which is not based on delineation, rather on orientation 
within an ever-changing set of relationships. In this sense, the idea of a point- 
a place in time, is not determined by lines, but rather by these relationships. 
Illustrating this point in his paper This Territory was not Empty: Pacific Pos-
sibilities, Matt Matsuda describes a conception of navigation held by Caroline 
Islanders called etak in which boats remain stationary and islands move.268 
Arguably the world’s best navigators, specialist knowledge of the ocean ena-
bled Polynesian cultures to orientate guided by astronomy, currents, the di-
rection of the waves, cloud formations and sightings of particular birds.269
  Deleuze and Guattari describe one of the essential differences 
between smooth and striated space as the inverse relation between the 
point and the line: 
   “In the case of the striated, the line is between two points, while 
in the smooth, the point is between two lines.”270
A point sets itself in an open relation to the space around, which is full of 
potential possibilities, even if some of these possibilities have a deterritori-
alizing effect. The line, in contrast, defines itself through two fixed points. 
The smooth space of Deleuze and Guattari’s sea has been discussed by many 
scholars and researchers. Kellar Easterling argues that the smooth sea has a 
hard edge in that it serves as a refuge for not only extra-territorial acts such 
as piracy, but also extra-national organizations claiming space in a “slushy 
zone of segregated logics:”
   “These new seas and the boundaries between them are arguably 
some of the most politicized and conflicted places on earth, all 
laying simultaneous claim to oil-drilling rights or protective zones 
of security. The United Nation’s new Laws of the Sea (1982) thick-
en the extended and overlapping boundaries at the edges of na-
tions, or in the tangle of archipelagos. These waters are slushy, 
violent, conflicted, dangerous, and they are, once again, clogged 
with traffic.”271
 266 Sobel, Longitude.
 267  Merchant ships, whaling ships, warships & pirate ships used the method of dead-
reckoning to navigate, but were restricted to using narrow, safe passages, since the 
method was inaccurate. By the end of 17th century almost 300 ships/year were ailing 
regularly between the British Isles & West Indies. (Sobel, Longitude)
 268 Matsuda, This Territory Was Not Empty.
 269 Howe, Vaka Moana: Voyages of the Ancestors: The Discovery and Settlement of the Pacific.
 270 Deleuze and Guattari, A Thousand Plateaus. p 480
 271 Easterling, Enduring Innocence.
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The spatial analysis of the Baltic Sea revealed a series of fragmented, over-
laying and competing spaces, which would seem to verify Easterling’s ar-
gument. In the case of shipping movements in the Baltic Sea as described 
above [14], both smooth and striated space are evident; smooth space in 
the non-directional movement and occupation by some vessels, and striat-
ed in the frequent, controlled trajectories of vessels following a pre-defined 
route. Deleuze and Guattari also stress that these conditions are not mutu-
ally exclusive, but rather exist only in mixture: 
   “Smooth space is constantly being translated, transversed into 
a striated space, striated space is constantly being reversed, re-
turned to a smooth space.”274
However, it is characteristic of ocean space that these conditions exist side 
by side, the slushy, contested operations nested within grey legal zones and 
the expansion of the surface condition offering a plane of movement and a 
wide horizon, screens conditions at five-kilometre distance.
 
  3.8.5 SUMMARY EXPANSION
  Through the analysis of shipping trajectories in the open sea, the 
proposed expansion typology can be defined as follows:
  – Expansion is characterised by the open space of the sea which 
is created when visual landmarks drop behind the horizon- the horizon itself 
remains the single form of spatial articulation, resulting in  a highly abstract 
space devoid of relative scale or objects. Expansion refers to the dynamics 
of this process, whereas the open sea is a resulting spatial condition.
  – Visually, the sea surface will remain open, despite abstract co-
ordinates which enclose or define territorial segments. This lack of signs of 
enclosure or indication of direction endows the open sea with non-hierar-
chical, isotropic qualities, which in turn enable the engagement with a multi-
directional spatial system generated from points rather than lines: 
  – Shipping movements, which when documented, reveal an ir-
regular, organic, multidirectional occupation of space. Together such trajec-
tories can create a loosely interwoven field charged with periodic intensi-
ties.
  – The geographical configuration of the Baltic Sea and the rela-
tively even distribution of comparably-sized ports forms the basis of a dense 
network of maritime connections which expand systems of exchange into 
new configurations as well as reinforcing existing flows across the Baltic. 
  – Expansion has been recognised as an important inherent qual-
ity of ocean space and processes have been set in motion which aim to de-
fine and protect this quality in legislative terms for planning purposes.
 274 Deleuze and Guattari, A Thousand Plateaus. p 474.














[84] Barents Sea Food-web.
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 3.9 ASSEMBlAGE
  INTRODUCTION
  One of the central arguments of this thesis is that the inherent 
spatial characteristics of the ocean interact with, and determine the spe-
cific manifestations of urbanization in ocean space. What are the principles 
of this inherent space? How are the seascape, the ecological systems and 
organic networks organized spatially and temporally? Industries based on 
natural resources such as fishing, also indirectly rely on the primary phyto-
plankton production. Where and when do these domains of diverse form 
and materiality combine to produce periodic intensities? Which specific 
form do these intensities take and is this knowledge potentially of relevance 
to the planning or protection of important ocean zones? 
  One of the urban formats manifest in the Barents Sea has been 
identified as “the loose, flexible mesh of activities oscillating with the ex-
treme seasonal changes in the region and tied to the seascape resources.”274 
A deeper understanding of this shifting mesh in terms of its inherent spatial 
system is therefore the objective of this investigation. 
 3.9.1 SEASCAPE, NETWORkS, ECOlOGY
  The topographical seascape forms a fundamental basis for the 
definition of ocean territory.275 Spatial analysis carried out in previous chap-
ters has revealed a complex, dynamic, inter-scalar seascape determined by 
topography, flora and fauna, geological formations, water flows and life-
forms. It is therefore a shifting, fluid volume with singular internal spatial 
properties. Together, the spaces within the water column and the biological 
networks that they host, form the ocean’s ecological system.
  Parallel to landscape, seascape has been defined in relation to 
urbanization.276 A seascape is produced through habitual interaction – it is 
shaped, modified, cultivated and harvested. like landscape, the seascape 
is synthetic, whereas the natural world is described by James Corner as 
“unmediated environment.”277 Therefore further precision is necessary to 
resolve this contradiction. I argue that if a seascape in its natural form is 
equivalent to the unmediated environment, then this form can be called the 
inherent seascape. Is is comparable to the control situation in a scientific 
experiment. In this way, spatial properties can be examined in their own 
terms, using their own vocabulary and the potential relevance of findings 
can then assessed from a neutral standpoint. The objective in this case, is 
to derive spatial understanding from an ocean format, and not the reverse 
procedure of imposing urban formats on the ocean.
  Networks are individual components linked together in some 
way, therefore patterns of connections in any system can be represented 
as a network.278 The oceans and the atmosphere are nonlinear dynamic sys-
tems.279 Hence they are infinitely more sophisticated than a transportation 
network. However scientists have discovered shared topological properties 
between some complex biological networks and networks such as the inter-
 274 See 3.3 BARENTS SEA : SPATIAl CHARACTERISTICS
 275 See 1. 9 OCEAN TERRITORY : A PROPOSED DEFINITION
 276 See 2.2 SEASCAPE
 277 Corner, Recovering Landscape.
 278 Newman, Networks.
 279 De landa, A Thousand Years of Nonlinear History.
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[85.a] Formati on of the polar front: currents and bathymetry
net.280 Manuel de landa argues that such open systems co-exist in multiple 
forms of varying complexity and can switch from one stable state to another, 
which is known as bifurcation:
   “Attractors and bifurcations are features of any system in which 
the dynamics are not only far from equilibrium but also non-
linear, that is, in which there are strong mutual interactions (or 
feedback) between components.”281
For de landa, it is through non-linear dynamics that human progress 
throughout history can be understood in a holistic manner, however he also 
argues that this approach has largely been overlooked by classical theories 
such as Darwin’s theory of evolution, which generally promote the out-
come of equilibrium.282 Network theory is interested in particular aspects 
of such complex systems; the connections (edges) between parts (nodes), 
and therefore systems are reduced to the necessary levels of abstraction 
and simplification in order to focus on the behavior of the system in these 
terms. An oceanic food web is an example of a biological network where 
energy flows in the direction of prey to predator. The network in this case 
comprises of organisms, which occupy a position in the sequence, called a 
trophic level, and the connections between them are represented by the 
flow of energy [84].
  Non-linear, dynamic, ecological systems such as oceans are com-
plex systems made up of multiple networks, hence networks and ecology are 
intrinsically linked. A complex system is characterized by emergent qualities 
which are greater than the sum of its parts and adaptability to external con-
straints, which means that the system must be open.283 The key to adaptability 
is the system’s feed-back mechanism; any dynamic complex system, if it is able 
to do so, will try to organize its complexity so as to optimize energy flow.284
Ecology is the relationship between living organisms and their surroundings, 
and therefore an ecological system has a spatial dimension, which the study 
of networks does not. 
   “An ecosystem is an entity that includes a collection of organisms 
and the surroundings in which they live and feed.”285
In ecology, these spaces are called habitats. The Barents Sea is ecologically 
stable and intact, therefore it serves as an appropriate basis from which to 
examine the spatial dimensions of an ecological system, even in a simplified 
manner.
  The summary of the Barents Sea oceanography revealed a com-
plex system of interchanges where a series of phenomena intensify around 
particular space/time combinations, hence they are not simply geographi-
cally located, rather determined by a set of conditions such as currents, tem-
perature, salinity and bathymetry.286 Seasonal zones of intensity emerge, 
 280  The topological properties of a network are how its elements are arranged into a structure. 
See 2.1 NETWORkS.
 281 De landa, A Thousand Years of Nonlinear History. p 14
 282  The idea of “the survival of the fittest,” on which Darwinism is based, is a form of equi-
librium, an optimal design or, in the case of thermodynamics, optimal distribution of 
energy. In the 1960s this theory was proved to be true for closed systems only, by Ilya 
Prigogine. Open systems, on the other hand may be pushed far from equilibrium with 
intense flows of energy in or out, and with a far greater number and type of possible 
outcomes. Ibid.
 283 Nikos A. Salingaros, Principles of Urban Structure. p 231
 284 Ibid. p 232
 285 Sakshaug, Johnsen, and kovacs, Ecosystem Barents Sea.
 286 See 3.3 BARENTS SEA: SPATIAl CHARACTERISTICS




[85.b] Formati on of the polar front: currents and water-masses
[86] Ingoing (Atlanti c water) and outgoing (Arcti c water) water-masses at XX
registered 23.01.10 (above) and 27.01.10
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created by the hydrographic, topographic and atmospheric interactions. In 
order to understand these spatial and temporal dimensions more fully, two 
events will be examined and represented in greater detail; the polar front 
and the marginal ice edge. 
3.9.2 POlAR FRONT
  A front is defined as “the horizontal boundary between two wa-
termasses where hydrographic characteristics change abruptly across a nar-
row transition zone.”287 The name front, was given to colliding warm and cold 
air masses by Norwegian meteorologist Vilhelm Bjerknes, “just as masses of 
troops collide at war.”288 In the Barents Sea, the polar front is a “broad me-
andering convergence system.”289 This is the transition zone between two 
types of water, the Arctic water, which is colder but less dense, and the At-
lantic water, which is warmer but saltier and therefore of a higher density. 
While this is a permanent feature of the Barents Sea, it is not geographically 
fixed, rather adjusts according to its defining parameters; a combination of 
bathymetry, currents and temperature. Warm Atlantic water is transported 
northwards towards the Barents Sea by the Norwegian Atlantic current, 
which runs along the break in the continental shelf. This water continues 
both northward, along the western Svalbard coast, and eastwards into the 
Barents Sea, where it also follows two branches- one along the northern 
Norwegian and Russian coastline, and one moving north-eastwards into 
Hopendypet (Hope Island Deep) [85.a – 85.b]. Cold Arctic Water enters the 
Barents Sea from the north, in the channels between Svalbard and Franz Jo-
sef land, and Franz Josef land and Novaya Zemlya. The former current flows 
southwards towards the Spitzbergen Bank, where it is joined by the latter, 
which flows westwards across the Barents Sea.
  A watermass is “a given set in the temp-salinity (TS) space”290, 
therefore watermasses can be clearly distinguished from one-another [86]. 
At the Polar Front, where they converge, the Atlantic currents are sub-
merged under the Arctic water, and continue at medium-to-bottom depth 
[87].291 In autumn and winter this depth is at around 150 m. Polar Front 
water is produced locally at this depth through mixing of the two waters. In 
summer these waters are topped with a layer of melt water up to a depth of 
5 – 20 m. A transition layer develops between the melt water and the core 
of Arctic water below, which is located at between 30 and 70 m below the 
surface [88].
  The bathymetry of the western Barents Sea is marked by the 
Spitzbergen Bank and trenches to the north and south. These trenches di-
rect the currents, and therefore the polar front is stable and clearly identifi-
able in plan as well as section in this area. In the south-eastern part of the 
Barents Sea, the currents spread out broadly and the polar front is not easily 
identifiable. Due to vertical water-mixing, the polar front is an area rich in 
nutrients and high in primary production. During the winter, Barents Sea 
capelin feed here and it is also an important foraging area for seabirds. For 
this reason the WWF nominate the Polar Front as a priority conservation 
 287 leppäranta and Myrberg, Physical Oceanography of the Baltic Sea. p 61
 288 Stewart, Introduction to Physical Oceanography.
 289 The Barents Sea Ecoregion.
 290 leppäranta and Myrberg, Physical Oceanography of the Baltic Sea.
 291 Sakshaug, Jihnsen and kovacs, Ecosystem Barents Sea
[87] locati on of the Polar front in winter. [88] locati on of the Polar front in summer.




POLAR FRONT AND ICE EDGE
Extermly cold winter
89] Ice edge during phytoplankton bloom. [90] The marginal Ice edge relati ve to polar front: normal and cold winters
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area for plankton and ice-edge organisms.292 Both in plan and section, the 
polar front is a zone of transition, where different water-masses converge. 
At the same time it is a site of the emergence of a particular zone in its own 
right made up of Polar Front water. Emergence takes place through the in-
teractions of the different parts. 
  This water has physical mass, spatial presence and is moving: 
   “A watermass is body of water with a common formation his-
tory, having its origin in a physical region of the ocean. Just as 
air masses in the atmosphere, water masses are physical entities 
with a measurable volume and therefore occupy a finite volume 
in the ocean. In their formation region they have exclusive oc-
cupation of a particular part of the ocean. Elsewhere they share 
the ocean with other water masses with which they mix.”293
Water-masses are also described as having a core.294 This is the most ex-
treme value of a given attribute, for example salinity, as a function of depth. 
These cores are clearly visible in [86]. A water-mass seen from this perspec-
tive, begins to take on spatial properties we normally associate with solids; 
volume, density and a core. At the same time it has a history of movement 
and is essentially fluid, capable of convergence, convection and diffusion.
 3.9.3 THE MARGINAl ICE EDGE
  The marginal ice edge is the limit of ice-formation in the Barents 
Sea. In spring and summer, it is the site of high phytoplankton production, 
which sets off a chain of influential biological events involving many spe-
cies. The “ice-edge effect”, which explains the high primary production, is 
a combination of the nutrient-rich water as a result of autumn and winter 
mixing, spring sunlight penetrating the upper water layer, and the seasonal 
stratification of the water itself. Due to the formation of melt water which 
has a lower salinity than Arctic water, a pycnocline295 forms at a depth of 
around 5 metres and increases in depth as the summer progresses. This 
stabilizes and separates the top layer from mixing with deeper water. Under 
these conditions, and in contact with the spring sunlight, the phytoplankton 
bloom takes place, beginning close to the ice edge [89]. The ice-edge is nor-
mally located north of the polar front, but if the winter has been extremely 
cold, ice will form on the Atlantic surface water south of the polar font. This 
ice melts rapidly as the Atlantic water is warmer than Arctic water [90].
  Zooplankton occupy the second trophic level and tend to drift 
with the prevailing current. Most common zooplankton are herbivores feed-
ing on the phytoplankton, therefore they provide a link to the pelagic car-
nivores.296 There are numerous different species, but zooplankton are gen-
erally characterized by “life-history strategies” adapted to the short period 
of abundant food supply – the phytoplankton bloom.297 Many species con-
serve energy during the winter periods of limited food supply by migrating 
to deep water and entering a semi-dormant state. In spring they return to 
 292 The Barents Sea Ecoregion. p 89
 293  Tomczak, Some Historical, Theoretical and Applied Aspects of Quantitative Water Mass 
Analysis.
 294  Sakshaug, Johnsen and kovacs, Ecosystem Barents Sea. “During the summer, the core is 
situated at 30 – 70m depth.” Arctic Water. p.40
 295 Pycnocline: a thin vertical boundary between two vertical layers of differing density.
 296 Pelagic: belonging to the free water masses. Ecosystem Barents Sea.
 297 Sakshaug, Johnsen, and kovacs, Ecosystem Barents Sea. p 215
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91] Capelin yearly distributi on map.
[92] Trailing zone of phytoplankton behind the ice edge.
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the surface to reproduce and feed, timing their reproduction just ahead of 
the bloom so two generations can concurrently profit from the food supply 
during one season. Zooplankton are also imported into the Barents Sea by 
currents from the Norwegian Sea between March and August, when they 
reside in the upper 200 m of the water column.
  Capelin is one of the two predominant commercial species of fish 
in the Barents Sea along with cod, both of which occupy the next trophic 
level. Capelin winter along and directly to the south of the polar front. They 
feed on zooplankton in spring as they migrate towards their feeding areas 
further north and east [91]. The zooplankton C. glacialis is an important food 
for the capelin, found along the eastern coast of Svalbard, where the capelin 
arrive around mid-August. Mature zooplankton are consumed first, mean-
ing that the population depletion leaves food available for the immature 
members. In January and February the Barents Sea capelin begin migrating 
to their coastal breeding grounds along particular migration routes which 
change from year to year, attracting predatory cod en route and the Barents 
Sea fishing fleet in their wake. Migrating capelin move in dense schools, some 
consisting of several hundred tonnes of fish.298 The chemical and biological 
reactions taking place at the ice edge trigger the movement of a range of spe-
cies and a sequence of periodic agglommerations moving with the ice edge as 
it retreats. The phytoplankton bloom, for example, forms a broad 20 – 50 km 
“trailing” zone of maximum density behind the ice edge [92]. 
 3.9.4 SPATIAl IMPlICATIONS
  Internal spatial changes in the Barents Sea are marked by vertical 
boundary layers, or a transition zone, which is also a space in its own right. 
The ocean does not have single, lineal boundaries. Some of these spaces 
are broad, such as the 20 – 50 km – wide trailing zone following the reced-
ing ice-front and some are narrow, such as temporal pycnoclines appearing 
between the Arctic water and Atlantic water during spring. 
  Since the natural world is not geometrical, the spatial boundaries 
created by its mechanisms are asymmetrical and organic in form. However, they 
also obey precise oceanographic principles grounded in physics and chemistry.
While the space of the Polar Front is geographically relatively well-defined, 
the Marginal Ice Edge will differ in location and composition from season to 
season according to wind levels and temperature. The cyclic sequence of 
events which unfolds, however, is regular in its order, protagonists and in-
terchanges, even if the quantitative and temporal parameters fluctuate. The 
Barents Sea ecosystem is forced to continually adapt to these changes.299 
  A MORPHOlOGY OF OSCIllATING MARGINS
  The spatial phenomena analysed here within the Barents Sea 
can be seen as displaying a morphology of oscillating margins, in that spa-
tial entities develop from a well-defined core, which will be discernible by 
maximum density, through increasing degrees of diffusion until they are dis-
solved. In the spaces outside the core, mixing with other entities occurs in 
three dimensions. These layers and interactions change over time according 
to well-defined thresholds, but the principles will generally remain constant. 
 298 Sakshaug, Johnsen, and kovacs, Ecosystem Barents Sea. p 380
 299 Scientists have noted a seven-year cycle of fluctuations. Ecosystem Barents Sea.
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Spaces and events in the Barents Sea are large-scale and wide-spread. In 
this sea much research has been carried out in order to locate and map 
the seasonal movements of species. Adopting the principle of margins, it is 
possible to identify core and periphery areas of importance. Biological space 
has, in fact, already been mapped and areas such as the polar front classed 
as a priority area for primary production. While the spatial characteristics 
of oscillation and broad threshold zones pose new challenges for mapping, 
the most important challenge is conceptual- adapting planning procedure to 
such principles of ocean spatiality.
 3.9.5. FIElDS
  To bring such organic spatial compositions into the realm of ur-
ban discussion, comparable models are needed. Stan Allen’s Field Condi-
tions and Assemblages as defined by Gilles Deleuze will be used for this 
purpose. Stan Allen’s seminal essay Field Conditions describes a new way of 
organizing and conceptualizing space, based on the many as opposed to the 
one and on the field as opposed to the object:
   “A field condition could be any formal or spatial matrix capable of 
unifying diverse elements while respecting the identity of each. 
Field configurations are loosely bound aggregates characterized 
by porosity and local interconnectivity. Overall shape & extent 
are highly fluid and less important than the internal relationships 
of parts which determine the behaviour of the field.”300 
Allen refers to mathematical field theory, non-linear dynamics and to com-
puter simulations of evolutionary change, but explores architectural space, 
art and music looking for traits of the condition he describes above. For 
architecture, this can mean seriality and repetition, but not hierarchy. Rep-
etition must be carried out in such a way as not to dominate successive 
development, but so as to leave space for unplanned local connections. 
  Examples offered by Allen include le Corbusier’s hospital proj-
ect for Venice – a series of self-contained units organized horizontally and 
according to interactions with local micro-situations. The additive, non-di-
rectional, non-hierarchical approach marks this project as a type of field. 
This is an architecture “not invested in durability, stability and certainty but 
an architecture that leaves space for the uncertainty of the real.”301 In this 
sense, architecture must partake in an open, non-predetermined system. 
Each part is an entity which is capable of establishing links, therefore a field 
is a meshwork of multiple links at the local scale, irrespective of the whole. 
Peaks, intensities or vortexes, will then form as a reaction to local conditions 
and not due to an overriding formal idea. This seems closely aligned to com-
plex organic systems of organisation capable of emergence and adabtability, 
such as ecosystems. Allen makes the connection to natural systems of orga-
nization such as a flock of birds in movement, which produce an organized 
field without a central system of organization.302
  Field conditions as proposed by Allen are fundamentally a 
horizontal phenomenon, a redefinition of the relationship between fig-
 300 Allen, Points + Lines.
 301 Ibid.
 302  Intelligence theorist Craig Reynolds reonstructed bird behaviour in flight through 
computer simulation, where the behaviour of each individual followed 3 simple rules, 
which referred to the individual boid’s immediate environment. These local rules 
enabled  Reynolds to simulate flock behaviour.
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ure and ground in that the figure can emerge from the ground itself. Yet 
the “moments of intensity, as peaks or valleys within a continuous field” 
he describes, could equally be applied to ocean space. The intensities we 
have observed at the ice-edge, for example, are three-dimensional, yet 
they adhere to some of the field principles. The spaces established by or-
ganisms such as phytoplankton effectively emerge from the background, 
while still remaining an integral part of it. Interrelations between parts of 
the ecosystem are its determining features. A school of fish or a bloom 
of phytoplankton adhere to many of the field principles, however in the 
larger picture, they are also directional, influenced by the sea’s internal 
currents and external wind forces.  A Field as a condition, however, while 
full of potential for ensuing possibilities, remains systematic and static in 
that its dynamics will be reflected by those occupying the field, which are 
separate from the field itself.
 3.9.6 ASSEMBlAGE
  The WWF use the term assemblage in their definition of an 
ecoregion to refer to interconnected groups of species; (Ecoregion):
   “large units of land or water containing a geographically distinct 
assemblage of natural communities sharing a large majority of 
their species, dynamics, and environmental conditions.” 303 
Assemblage here intends the collecting, gathering of diverse entities which 
then form a loose group, but also the interrelations between these enti-
ties and the spatial context determined by environmental conditions. In an 
ecoregion, the spatial context is large, and can be expected to contain many 
such specific assemblages.
  In the context of this discussion, the idea of assemblage will be 
examined in terms of periodic intensities, which creates a conceptual link 
the theory of assemblage as extrapolated by Gilles Deleuze. The polar front 
and the marginal ice-edge are spaces formed by an assemblage of influ-
ences, forces and material elements from different categories. At the mar-
ginal ice-edge, for example, the energy of sunlight, the materiality of ice and 
phytoplankton life-forms create an assemblage through their interactions, 
which then sets off a wide-ranging chain of events. The space accommodat-
ing this assemblage is also one such contributing element.
  Since these spaces and events are periodic, Deleuze’s ideas of 
territorialisation and de – territorialization offer a way of incorporating such 
seasonal dynamics into a conceptual framework. For Deleuze, an assem-
blage is formed by sets of relationships between objects, ideas and process-
es of different categories:
   “An assemblage, in its multiplicity, necessarily acts on semiotic 
flows, material flows, and social flows simultaneously… There 
is no longer a tripartite division between a field of reality (the 
world) and a field of representation (the book) and a field of 
subjectivity (the author). Rather, an assemblage establishes con-
nections between certain multiplicities drawn from each of these 
orders, so that a book has no sequel nor the world as its object 
nor one or several authors as its subject.304
 303 The Barents Sea Ecoregion. p 23
 304 Deleuze and Guattari, A Thousand Plateaus. p 23
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He describes the nature of an assemblage using two axes:
  – A horizontal axis which covers the range from content in the 
form of physical bodies, to expression, for example in the form of statements 
and laws regarding these physical bodies.
  – A vertical axis which marks the extent of territorialisation, 
which has a stabilizing effect, or “the cutting edge of deterritorialization,” 
which destabilizes.305
  Assemblages are made up of heterogeneous components which 
are not exclusively dependant on the relationship represented within the 
assemblage, rather they are “self-subsistent and articulated by relations of 
exteriority.”306
  Manuel de landa has gathered together the dispersed strands of 
Deleuze’s theory of assemblages and clarified certain aspects.307 For de lan-
da, the ability of an assemblage to link the the micro and the macro scales, 
and to “cut across the nature-culture divide” are two critical potentials of 
the theory. In simple terms he explains the difference between “mere” ag-
gregates and assemblages:
  “(an aggregate) a whole without properties that are more than 
the sum of its parts. (assemblages)… wholes whose properties emerge from 
the interactions between parts.”308 In an assemblage, “the whole cannot be 
reduced to a sum of the parts, because it reflects the components capacities 
and cannot be reduced to their properties”.309
 3.9.7 SUMMARY ASSEMBlAGE 
  The analysis of two periodic interactions in the Barents Sea has 
revealed spatial properties which can be localized both geographically and 
temporally, and therefore could potentially influence planning strategies 
tuned to inherent ocean dynamics. The two examples analysed; the polar 
front and the marginal ice edge, have both been recognised by the WWF 
and the Ministry for the Environment as valuable and vulnerable areas, and 
have been spatially localized within strategic maps.310 From these examples, 
the Assemblage typology can be defined as follows:
  – An assemblage includes different types of independent, but 
inter-related materials, forces and processes, which are not defined solely 
by the assemblage itself, therefore an asssemblge is more than the sum of 
its parts.
  – An assemblage is open, adaptive and emergent. 
  – Spatial properties within an assemblage have a morphology of 
margins oscillating within thresholds. Boundaries between states or enti-
ties are spatial rather than linear and volumes are formed with recognisable 
cores and progressive peripheral gradients. This property of diffusion en-
ables different entities to intersect and overlap.
 305 Ibid. p 88
 306  De landa, A New Philosophy of Society. p 20. Relations of exteriority refers to the fact 
that they are not dependant on their internal relations within an assemblage and that 
the whole does not form an organic unity. This is in contrast to relations of interiority 
within which the component parts are determined by the relations they have to the 
whole and cannot exist in the same form outside of these constituent relations.
 307 Ibid.
 308 Ibid. p 5
 309 Ibid. p 11
 310  Ministry for the Environment Priority Areas: s.3.3 BARENTS SEA – SPATIAl CHARACTE-
RISTICS. WWF map of priority areas for biodiversity preservation: s. 3.9 CONFlUENCE
3 SPATIAl ANAlYSIS 3.9 ASSEMBlAGE 190
  – Within the cycle of determinants that form an assemblage, 
conditions, times and locations are determined according to organic preci-
sion – the assemblage morphology is distinguished by high periodic inter-
relatedness to other groups and spaces. Therefore it also has potential to 
be understood as a new type of planning tool. This would mean that spaces 
and materials intersect in certain combinations at certain times, creating a 
temporary stabilized and territorialized intensity.
 3.10 CONFlUENCE
  INTRODUCTION
  The Barents Sea, as well as being Europe’s last clean intact ma-
rine ecosystem,311 holds an estimated 30% of the world’s gas and 25% of the 
world’s oil reserves below the seabed. The second urban format to emerge 
from the analysis of the Barents Sea’s spatial characteristics is dominated by 
the strategic geometries of the hydrocarbon industry.312 These geometries 
are constructed representations of urbanizing forces at work in the Barents 
Sea. The collaborations between international energy consortiums and the 
continuous investment in research and technology culminate in dispersed 
nodes of material infrastructure through which these combined forces flow. 
Offshore material manifestations of the oil and gas industry seem slender 
and fragile compared to the strategic geometries within which they are em-
bedded. These geometries create a loose but precise mesh of coordinates 
over a vast area of the Barents Sea and construct a solid foundation for po-
tential exploration and extraction activities.
  The extraction of fossil fuel is dependent on the connection to 
seascape resources. Technology is employed to locate these resources geo-
graphically and to connect the physical drilling site to the geometric matrix. 
This process is one way of scaping the sea in preparation for production. 
The results of this process, however, are not as tangible as, for example, a 
ploughed field, rather they remain highly abstract; data input becomes out-
put in the form of maps which create the basis for systems of knowledge. In 
turn the knowledge-basis becomes a valuable resource in itself and is able 
to contribute to the management of the Barents Sea ecosystem. The knowl-
edge-base bears witness to the particular alliance between environmental 
protection and exploitation hosted by the Barents Sea. 
  Through this process of knowledge-building, the relationship 
between production and protection comes full circle. Both join forces to 
manage a hyper-environment rich in both hydrocarbons and ecological im-
portance. This arrangement, and the interactions between seascape, tech-
nology, and ecology which shape it, will be investigated at the Norwegian 
offshore hydrocarbon “neighbourhood” of Snøhvit. 
 3.10.1 SEASCAPE, TECHNOlOGY, ECOlOGY
  From the perspective of offshore oil and gas, the ocean floor is 
a porous surface containing the release valves for energy-wells. Through its 
permeable surface, access is gained to deposits located between 2500 and 
5000 metres deeper. As a result, this working “field” in the Barents Sea has 
been drilled with approximately 100 exploration wells since the beginning of 
 311 The Barents Sea Ecoregion.
 312 See 3.3 BARENTS SEA – SPATIAl CHARACTERISTICS
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[94] Geological transect AA’.
[93] Exploration wells drilled in the south western Barents Sea (as of 25.11.2013). Structural elements and location of transect AA’.
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exploration activities in 1980 [93].313 The seascape therefore becomes signif-
icant as a series of deep geological formations. It is a seascape constructed 
through scientific exploration and representation. Rania Ghosn makes this 
point in her contribution to The Petropolis of Tomorrow:
   “The verticality of the environment, no less than its horizontality, 
is produced through the intertwined practices of scientific field-
work and political authority.”314
At the same time as the ancient underwater crust is revealed in its richness 
and complexity, the surface seascape is (re)constructed as a regular grid for 
the same purpose [95].315 Petroleum and gas extraction normally require a 
connection between these two surfaces – a compression of the intermedi-
ate space through linear infrastructure much in the same way as the Nord 
Stream pipeline compresses ocean space between two “landings”.316 How-
ever, the Snøhvit field uses an extraction system located directly on the sea-
bed. Gas is then transported through a 145 km-long seafloor pipeline to the 
Melkøa Island processing plant near Hammerfest.
  Specialized scanning and mapping technologies result in a new 
type of “urbanized” territory in the Barents Sea, which is closely aligned to 
the establishment of environmental parameters for the same territory. In the 
subsequent hydrocarbon production phases, infrastructure is erected to serve 
the extraction process and to tie it into international production and distri-
bution networks. The precision with which seabed scanning is undertaken 
therefore represents only one initial step in the technological chain of the hy-
drocarbon industry. Following discovery in commercial quantities, extraction 
mechanisms are installed and in the case of Snøhvit, the CO2 produced during 
processing is re-injected back into adjacent geological formations. Through 
these extreme extensions, technology enables the excess “products” of ur-
banization to be stored in depths reaching 2500 m below the seabed.317
The Norwegian government initiated the interdisciplinary Mareano pro-
gramme for mapping of the seabed in 2006 with expertise from the areas of 
hydrography, geology, biology and chemistry, which all and reveal important 
information about the Barents Sea marine ecosystems. The particular areas 
of study were selected in 2006 “because they were of interest for the oil and 
gas industry and had also been identified as particularly valuable and vulner-
able” [96].318 Seemingly peripheral and as a bycatch to hydrocarbon activi-
ties, valuable environmental data on the Barents Sea is collected throughout 
the phases of hydrocarbon exploration. In practice, this data is collated and 
shared between government departments with a particular interest in en-
abling petroleum activities to expand. The Mareano programme also brings 
together additional data from the Norwegian Defense Research Establish-
 313  CO2 Storage Atlas Norwegian Continental Shelf. Wildcats – an oil or gas-well drilled in 
an area not known to be productive have yielded around 35 discoveries.
 314 Ghosn, The Expansion of the Extractive Territory.
 315  See 3.3 BARENTS SEA: SPATIAl CHARACTERISTICS. 
The Norwegian Petroleum Directorate has established a structural grid of blocks mea-
suring 35 × 50 km and extending from the Norwegian coastline to Bear Island.
 316 See 3.7 CONTRACTION
 317  http://www.statoil.com/en/TechnologyInnovation/NewEnergy/Co2CaptureStorage/
Pages/Snohvit.aspx 
Accessed 16/04/15.
 318  Royal Norwegian Ministry of the Environment, Meld. St. 10. Report to the Storting 
(white paper) First Update of the Integrated Management Plan for the Marine Environ-
ment of the Barents Sea – Lofoten Area. p 6
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[95] Explorati on grid in the Norwegian EEZ- units 20 x 50 km. The locati on of Snøhvit is shown inside the Awards in Predefi ned Areas (APA) zone
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ment and the Norwegian Petroleum Directorate.319
  Ecology is defi ned as the study of the living conditi ons of organ-
isms with each other and their surroundings, organic as well as inorganic.320 
In the Barents Sea, this necessarily includes the considerati on of culturally-
based relati onships established around natural resources, including Sami 
traditi ons, the fi shing industry, and the well-being of the populati on. The 
off shore petroleum and gas industries create value, generate employment 
and are seen as contributi ng to the general development of the northern 
region as a whole. Since their beginnings in the 1970s in Norway, these 
industries have developed into their own specifi c ecology and are already 
deeply-rooted in Norwegian territorial logic.321
  Urban ecology – a process which integrates natural features, in-
frastructure and architecture so seamlessly as to result in a complete merg-
er and where elements can hardly be disti nguished from one another – is in 
my view best presented by Rainer Banham’s Los Angeles: The Architecture of 
Four Ecologies.322 Banham describes how within the diverse ecologies of Sur-
furbia, the Foothills, the Plains of Id, and Autopia, “the mechanisms, natural 
and human, that have made those ecologies support a way of life” can be 
identi fi ed.323 In Norway, evidence of the petroleum ecology is readily avail-
able in the Integrated Management Plan for the Marine Environment of the 
Barents Sea-lofoten Area;
   “In assessing the framework for petroleum acti viti es in the Bar-
ents Sea and the waters off  the lofoten Islands, the Government 
has taken into account the importance of these areas in envi-
ronmental and fi sheries terms and their potenti al importance in 
terms of petroleum resources. On the basis of this assessment, 
the Government will maintain oil and gas explorati on acti viti es, 
and will give the oil industry access to areas of potenti al interest 
within an environmentally sound framework.”324
 3.10.2  TERRITORIAl CONTEXT
  PHYSICAl OCEANOGRAPHY
  The Snøhvit gasfi eld is the fi rst off shore Barents Sea producti on 
site within the Norwegian EEZ and has been on stream since 2007. Its neigh-
bour and successor, the Goliat oilfi eld is due to be completed later in 2015 
and is located 50 km south-east of Snøhvit. Both of these fi elds are located 
within the Hammerfest Basin, a geological formati on defi ned by fault com-
plexes on each side [93]. Hydrocarbons are located in sandstone formati ons 
from the lower to Middle Jurassic period [94].325 
  The Mareano programme scans the seabed at depths less than 
1000 m using am EM710 echo-sounder, and an EM300 at greater depths. The 
sonic pulse issued by an echo-sounder can provide detailed informati on about 
 319 htt p://www.mareano.no/en/about_mareano
 320 See 2.4 ECOlOGY
 321  Oil was fi rst discovered in commercial quanti ti es at Ekofi sk in the Norwegian North Sea 
in 1969.
 322 Banham, Los Angeles.
 323 Ibid. p 235
 324  Royal Norwegian Ministry of the Environment, Meld. St. 10. Report to the Storti ng 
(white paper) First Update of the Integrated Management Plan for the Marine Environ-
ment of the Barents Sea – Lofoten Area. p 135
 325  The Jurassic geological period is dated between 201 – 145 million years ago. Forma-
ti ons of this period were fi rst recognised in the Jura mountains by Alexander von 
Humbolt in 1795.
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[97] Ongoing seismic surveys (green) and current licensing areas.[96] Areas where depth surveys have been carried out as part of the
MAREANO programme to 2012.
Tromsøflaket
105 100 200 km
[98] Tromsøflaket bathymetry
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the seabed features such as coral reefs, ripple marks and also about the water 
column. The Echo-sounders normally measure 60° on either side of the verti-
cal, therefore the measured path is around 3.5 x the water depth [99].326
  Between 2005 and 2014, an area 131,000 km2 had been scanned 
in the Barents Sea [96]. Despite the restricted number of operational wells, 
activity is high. The Norwegian Petroleum Directorate carry out continuous 
seismic surveys in the Barents Sea and have accumulated large amounts of 
data [100]. Surveying for hydrocarbons is undertaken by seismic surveys, 
which involve letting off small explosions and sending shockwaves into the 
sub-surface. These have a negative impact on fish populations, resulting in 
adult fish leaving the area, and a lethal effect on fish larvae at close range. 
The Environmental Management Plan has restricted drilling in sensitive 
coastal areas in summer when cod and other fish are spawning, but survey-
ing requires a “precautionary approach” only. local lofoten residents and 
fishermen recently complained to the government about seismic “shooting” 
being carried out by the Norwegian Petroleum Directorate along the cod 
migration route between Tromsøflaket and lofoten.327 Effects of the seismic 
tests are not well known, and for the local fishing community, this activity 
presents a real risk of reduced stocks in an area traditionally dominated by 
fishing, and not hydrocarbons. The area beside Tromsøflaket is clearly ear-
marked for ongoing seismic surveys by the Petroleum Directorate [97], and 
therefore also for further petroleum exploration.
  lIFE-FORMS
  The Snøhvit fields are located adjacent to, and partly within, an 
important environmental area – the Tromsøflaket (Tromsø Bank), a small 
bank extending off the north-western Norwegian coast with water depths 
ranging from a minimum of 160 metres to a maximum of 350 metres in the 
Ingøydjupet glacial trough [98]. Tromsøflaket is market by iceberg plough-
marks and moraine ridges, has a wide range of habitat types, and therefore 
also a high biodiversity, but it is best known for the many different species of 
sea-floor sponges. This bank lies along the migration path of the cod, histori-
cally the most important fish resource taken from the Barents Sea.”328 Cod 
winter in the southern, ice-free part of the Barents Sea and begin their mi-
gration to the coastal spawning areas around western Finnmark, Troms and 
lofoten in January, where spawning is most intense around March [101]. 
Each female can produce up to 5 million pelagic eggs, which are then trans-
ported northwards into the Barents Sea by the currents.329 At the Tromsøfla-
ket, the interaction of currents with the bathymetry causes particular eddies 
to form, which hold back up to 90% of the flow of cod larvae arriving in the 
two summer months of June and July.330 These larvae provide food for large 
quantities of seabirds- after breeding on Bjørnøya, Guillemots gather here 
in late summer to prepare for their migration. Tromsøflaket is also an area 
of high primary production and therefore important for wintering seabirds. 
The WWF has nominated this zone of coastal currents as particularly valu-
able within in the following categories; seabirds, plankton production, fish, 
 326 http://www.mareano.no/en/topics/bathymetric_mapping  accessed 17.04.15
 327  Benjaminsen, Seismikkskytingen Er Avsluttet I Barentshavet. (Seismic has been 
concluded in the Barents Sea)
 328 Sakshaug, Johnsen, and kovacs, Ecosystem Barents Sea. p 384
 329 Pelagic – of the open sea. The eggs are not attached to plants or substrate.
 330 The Barents Sea Ecoregion.
[99] Echo-sounder.
[100] Seismic surveys, Norwegian Petroleum 
Directorate.
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and biodiversity of benthic organisms (the richest in the ecoregion). There-
fore it has been awarded very high priority status by the WWF’s biodiversity 
assessment, and proposed as a petroleum-free area. The maps prepared by 
the WWF and the grid-Arendal programme trace a broader profile of pro-
tection at Tromsøflaket than the Norwegian Ministry of the Environment 
[10 – 11]. 
  Although Norway has protected almost 17% of its land area,331 
very few marine protected areas have as yet actually been nominated. The 
Barents Sea Management Plan states that the establishment of marine 
protected areas is a priority.332 But rather than protecting large areas, the 
Norwegian Environmental Agency follow an integrated, ecosystem-based 
management approach, where, based on a sound knowledge of the condi-
tion of the environment, different activities can co-exist as long as periodic 
restrictions are respected when necessary.333 Production involving ocean re-
sources includes fishing, hydrocarbons, tourism and newer industries such 
as bioprospecting and mineral extraction, all of which are recognised by 
the environmental agency as contributing to value creation in the Barents 
Sea-lofoton area. Examples of protective management measures which are 
taken in consultation with the respective authorities, are the periodic clos-
ing of particular areas for fishing or reduction of quotas, and bans on bot-
tom trawling in important coral-reef areas. Regarding the close proximity of 
hydrocarbon activities and vulnerable coastal spawning areas, restrictions 
are placed on drilling during the summer months only.334 This collaboration 
demonstrates a convergence of interests in maintaining both a productive 
sea and an intact marine environment, since several of the industries named 
above also depend on the latter. 
  URBANIZATION
  Snøhvit is a combination of seven production licenses distributed 
across three fields; Snøhvit, Albatross & Askeladd with a total of 20 wells, 
nine of which are located at the Snøhvit field itself, including eight for pro-
duction and one well for re-injecting CO2. From Snøhvit, a 680 mm diameter 
gas pipeline transports the gas condensate to the Melkøa Island processing 
plant near Hammerfest, accompanied by two chemical pipelines; one for 
transporting the CO2 back to the field, and an ”umbilical” pipeline supplying 
chemicals necessary for extraction [103 – 104]. The gas condensate extract-
ed at Snøhvit has a 5 – 8 % concentration of CO2, which is above the export 
limit to the EU.335 The processing plant at Melkøa Island removes the CO2 
and liquefies the gas by cooling it to -163°C . From Melkøa, the lNG is then 
transported by ship to further destinations.
  The artist’s visualizations of the seafloor situation at Snøhvit por-
tray a flat, uniform surface fitted with multiple connections but devoid of 
any territorial elements such as topography or the licensing grid, and hence 
also devoid of any reference to “site” [105]. The layout resembles a net-
 331  State of Norway, info-site managed by the Norwegian Environment Agency. 
http://www.environment.no/Topics/Biological-diversity/Protected-areas/#A 
Accessed 20/04/15
 332  “Under the Convention on Biological Diversity, a target has been set for at least 10 % 
of coastal and marine areas to be protected by 2020”. Integrated Management Plan for 
for the Marine Environment of the Barents Sea-lofoten Area. p 134
 333 See 4.2 MARINE SPATIAl PlANNING IN THE BARENTS SEA
 334 See 3.3 [15] “Framework for petroleum activities.”
 335 Max concentration of CO2= 2.5%
[102] Priority areas for biodiversity preservation, 
Barents Sea (WWF)
[103] Proposed petroleum-free areas 
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(grid-Arendal).
[104] Snøhvit field showing position of production templates (E, D, N), the sub-sea distribution structure (CDU-1) the pipeline end manifold (PlEM-1) and 
the gas-injection well (F).
[105] Schematic layout of Snøhvit seafloor installations (artists impression).
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work diagram. The geological structure over 2000 m below and the abstract 
licensing block coordinates are separate systems of placement each with 
their own distinct spatial logic. These two systems are overlaid with a third, 
network logic of the piping-layout sandwiched in-between. The relation-
ships between all three are coordinated by technology. The Snøhvit instal-
lations are conceptually dislocated from territorial reference points and yet 
occupy a total area roughly equal to the size of the City of los Angeles.336 
The number of overlaying systems and relative proximity of wells, also en-
dow this configuration with an unfamiliar type of density which can only be 
perceived by piecing together different layers of specialist information, and 
never from the surface of the sea. Individually, a 68 cm diameter pipeline is 
of a negligible dimension within the scale of the Barents Sea, however the 
installations require multiple pipelines, which together thicken into linear 
cords circulating around the template of the ocean floor. 
  Offshore fields offer the oil and gas industry the advantage of 
remoteness and autonomy, since they are out of the public eye. The state-
of-the-art installations at the Snøhvit field take this condition one step fur-
ther, where infrastructure is relocated to a deep, silent, impenetrable, albeit 
“common” seafloor site, to which only true specialists have access.
 3.10.3  CONFlUENCE OF ENVIRONMENTAl AND TECHNICAl SYSTEMS
  Confluence signifies the flowing together or uniting, originally in 
the sense of two rivers or streams.337 While certain aspects of the alliance 
discussed here can be compared to other typologies; the grid (Interpenetra-
tion) or the linear infrastructure (Contraction), the technological marriage of 
environmental and hydrocarbon interests is an extreme format that brings a 
new dimension of extended urbanization into the foreground.
  Until recently Science and Technology Studies (STS) has largely 
overlooked the relationship between technology and the environment, but 
mounting research interest in enviro-technical systems is turning this topic 
into a field of enquiry in its own right. Such an approach looks at the in-
tersections between science, government and environmental management, 
and “the ways that humans and non-humans are assembled into durable 
socio-technical networks.”338 Environmental projects on a grand scale, such 
as the construction of the Canal du Midi in the 17th century339, or the (re)
construction of the river Rhone340, re-emerge from an enviro-technical anal-
ysis as “deep entanglements – or, confluences – of infrastructure design, 
environmental engineering, and nation building.”341 
  It is in reference to this concept that this enviro-technic typol-
ogy is called confluence. Hydrocarbons are already an integral part of the 
Barents Sea ecology. Strategic geometries stretch over the sea surface and 
sub-sea geologies regulate the emergence of template systems on the sea-
floor. Sites of extraction nudge against boundaries of environmental vulner-
ability and the oil and gas industry must avoid drilling during the summer 
 336  The area of the City of los Angeles is 1,302 km2, with a max width & length of ca 40 
km. The Snøhvit ensemble is discontinuous and forms a parallelogram rather than a 
square, but the total length & width are both around 40 km.
 337 Oxford Concise Dictionary, 6th edition.
 338  Research profile Prof Patrick Caroll, University of California, Davis, currently researching 
California Delta: The Engineered Heart of a Modern State Formation. Funded by the NSF.
 339 Mukerji, Impossible Engineering.
 340 Pritchard, Confluence.
 341 Rowland and Passoth, Infrastructure and the State in Science and Technology Studies.
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spawning season. Fishing and exploration activities – both vital economic 
sectors for northern Norway – must co-exist temporally and spatially. The 
Ministry of the Environment argues that it is through a technologically pro-
duced knowledge-base that a balance is to be achieved. The form of ex-
tended urbanization applied to the Snøhvit field matches the extreme na-
ture of the environment within which it is inserted; it has gone sub-surface 
in answer to continuing development pressure combined with the extreme 
environmental challenges of temperature, light and depth. Direct underwa-
ter systems eliminate the effects of seasonal surface fluctuations caused by 
ice, storms or waves and new technologies effectively reduce on-site struc-
tures and personnel to a minimum.342 The imperceptibility and remoteness 
of offshore energy operations under the control of powerful corporations, 
has been articulated by critics and artists.343 Seafloor operations represent 
a further degree of decoupling extractive activities from the public realm. 
Through remotely-controlled extraction sites devoid of human presence, 
the oil and gas industry, in direct collaboration with the Norwegian Ministry 
for the Environment, open up the Barents Sea as a new productive territory. 
  This territory is produced through data-synthesizing maps, which 
are themselves sites of information density. Hence the territory becomes 
structured around the digital coordination of different strata- both physical 
and virtual, which emerge in a collated form to compete with other maps, 
pathways and spatial claims. I argue that the collective territory is construct-
ed through these activities, and while its form cannot yet be compared to 
a coherent (historical) artefact such as a canal spanning the Mediterranean 
and the Atlantic, its spatial configuration emerges as the confluence of en-
vironmental and technological “natures”. The resulting new nature – an or-
ganic/ non-organic hybrid of mutual interdependencies is a product of the 
Anthropocene.344 The Barents Sea, as an increasingly hybrid environment, 
requires “ecosystem” management and depends on a technological knowl-
edge-base to carry this out.
 3.10.4 SUMMARY CONFlUENCE
  The Barents Sea’s strategic petroleum geometries remain a dor-
mant tablet ready for the activation of fields within the system’s coordi-
nates. They form an invisible infrastructure, yet are none the less real for 
this abstraction. The grid is the result of years of systematic surveying activi-
ties, data-gathering and analysis to prepare the territory for exploitation. I 
argue that its dimensions of around 269,000 km2 and its regular layout are 
evidence that the forces of the petroleum industry have been channelled 
into a format of extended urbanisation. The geometry is reinforced by laws 
and licenses which then unleash exploration activity in true physical terms. 
It is difficult to imagine a clearer example of “striation” of the sea as in-
 342  In the Barents Sea, conditions of light, wind and temperature are more extreme in the 
atmosphere than in the body of water itself the water temperature, for example re-
mains relatively unchanged all year. (Atlantic water 3.5 – 6° and Arctic Water between 0 
and -1.5°, seawater freezes at -1.9°C ). Ecosystem Barents Sea. 
 343 See 2.3.2 TECHNOlOGY AND URBANITY
 344 See 2.4.3  21ST CENTURY – THE ANTHROPOCENE
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tended by Deleuze and Guattari.345 The post-licensing formations however, 
are disconnected and messy – almost random and organic compared to the 
orthogonal spatial “order” of the grid, which is a classical system for the 
allotment and distribution of territory. Rania Ghosn succinctly explains the 
reason for this:
   “As the locational logic of resources is geologic rather than geo-
graphic, extractive industries often operated in areas isolated 
from the power of the central authority and previously uncon-
nected to networks of communication, transport, and labour.”346 
The particular case of the Barents Sea, where ground has been prepared, 
but further development is slow to take off, demonstrates the dynamics of 
the confluence typology. The mechanisms of extraction operate within a 
transitory, nomad system. Imports or out-sourcing of skills, technology, ma-
chinery and expertise follow the discoveries and create artificial seasons of 
activity. Seasonal adaptability is a special northern skill, and a prerequisite 
to surviving Nordic life.347 
  Environmental factors are also an integral and critical part of the 
hydrocarbon equation in the Barents Sea. In confluence, the exploitation of 
resources presupposes engagement with powerful natural forces parallel to 
those which have formed the resource itself. Hence the local situation poses 
an enormous challenge and depending on external influences, such as the 
market price or political opinion, the flow of hydrocarbon production may 
remain limited by its own partner in the enviro-technical ensemble- the con-
tingent, erratic, unpredictable ocean itself. However confluence is resource-
ful and will readily adapt its form and constellation to changing conditions.
Through the insights gained by an analysis of the Snøhvit gasfield in its con-
text, the proposed Confluence typology can be defined as follows:
  – A condition of merger where seemingly divergent interests 
combine forces.
  – Confluence steers flows, hence such a merger is a periodic alli-
ance of parallel interests and can subsequently be realigned.
  – Offshore, confluence does not result in megastructures, rather 
a conceptual or regulatory framework for development.
  – Confluence builds a  powerful consensus of interests, activates 
financial resources, and potentially presides over vast area of space, even if 
its built manifestations do not reveal the scale of influence it exerts.
  – Confluence can be considered a “natural” phenomena in the 
sense that it is a result of interactions concerning environmental resources 
and in the case of the Barents Sea, is part of the well-established oil and 
gas ecology. 
The convergence and overlapping of these two areas of interest is a signal 
of their necessary co-existence in the Anthropocene. Norwegian society is 
wealthy, technologically well-developed and has gained much valuable ex-
perience in offshore industries. Therefore the ecologically intact Barents Sea 
 345  “It is the difference between a smooth (vectorial, projective or topological) space and 
a striated (metric) space: in the first case “space is occupied without counting” and in 
the second case “space is counted in order to be occupied” Deleuze and Guattari, A 
Thousand Plateaus. p 361, referring to two kinds of space-time in music after Pierre 
Boulez. See also 3.7 EXPANSION for a fuller discussion on striated space.
 346 Ghosn, The Expansion of the Extractive Territory. p 236
 347  Gugger, Couling and Blanchard, Barents Lessons. Territorial Constitution 4 Humans and 
Seasons.
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106: Comparative table of all Typologies
will also be managed within this framework, which itself has been largely 
dependant on the oil and gas industry.
 3.11 SUMMARY TYPOlOGIES
  The five typologies and their properties are summarized in the 
comparative table [106]. Seascape is common to each typology, and since 
seascape has manifold dimensions, it can be concluded from this table, that 
each intervention or spatial phenomenon in the ocean is linked to a form of 
seascape. The contradictions of scale are also evident in the table; physical 
structures are thin and precise, however the area of influence is large. The 
typologies are characterized by loose, fluctuating, periodic and widely-dis-
persed spaces- this is in contrast to “familiar” urban conditions which are 
associated with concentration. These spaces therefore determine the type 
of urbanity at the core of this investigation.
  Have the typologies contributed to a clearer understanding of 
general socio-spatial processes?
  Results of research carried out by Floridi in the area of Globali-
zation, in particular in reference to Information and Communication Tech-
nologies, reveals several close parallels to these typologies. Floridi’s “six key 
transformations characterising the processes of globalization”348 are descri-
bed as follows;
Contraction: acceleration has shortened the time required for any interac-
tion- life is more condensed and takes place in a contracted physical space. 
Expansion- the new digital environment is constantly expanding   
Porosity- between physical and virtual space    
Hybridization- the digital is spilling over and merging with the analogue   
Synchronization- accidental, temporary synchronization of otherwise chao-
tic trends, which cannot be attributed to masterminded organization.  
Correlation- the lack of distinction between what is local or what is remote- 
global often means not everywhere but actually delocalized.
 While these transformations are specific to Floridi’s model of globaliza-
tion, and the meanings differ from the characteristics defined by operations 
in ocean space, questions of correlation or disjunction between the two 
groups arise. Porosity shares certain properties with Interpenetration and 
Synchronization with Confluence. Correlation can be easily imagined as a 
further typology in ocean space. Contraction at the Nord Stream pipeline is 
also about condensing energy and securing connections in order to contract 
distance. The pipeline’s connection to the pan-european energy grid illumi-
nates the global dimensions of the energy sector. 
Some typological mechanisms identified in ocean space are therefore clear-
ly related to processes of globalization. This validates their relevance and 
merits further study.
 348  Floridi, “Global Information Ethics: The Importance of Being Environmentally Earnest.”
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	 	 –	 Thirdly,	 current	 planning	measures	 in	 the	Barents	 and	Baltic	
Seas	are	summarized,	including	an	evaluation	of	these	measures	against	the	
typologies	proposed	in	Part	3.







is	 the	 definitive	 international	 legal	 instrument	 regulating	 ocean	 space.	 It	
came	into	force	in	1994	after	being	opened	for	signature	at	the	third	United	
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Nations	Convention	on	the	Law	of	the	Sea	in	Jamaica	in	1984.	The	United	
Nations	 continues	 to	 support	 the	 management	 and	 spatial	 coordination	
of	 this	 newly	defined	 realm.	 The	Marine	 Spatial	 Planning	 (MSP)	 initiative	






rine	 conservation,1	 as	well	 as	NGOs,	 European	Agencies	 and	 government	
departments.	At	the	beginning	of	this	doctoral	research,	the	international	
MSP	database	provided	by	UNESCO	IOC	contained	only	a	handful	of	exam-
ples,	 but	 this	 has	 expanded	 to	 41	 ocean	management	 initiatives	 over	 21	
countries,	 including	 two	 projects	 in	 China.2	 New	 legislation	 in	 Germany,	
the	UK	and	Belgium	has	unleashed	recent	planning	activity	and	European	
funding	 instruments	 have	 encouraged	 pilot	 programmes	 in	 new	member	
countries	such	as	Latvia,	Lithuania,	Estonia	and	Poland.	UNESCO’s	efforts	to	
promote	MSP	continue	with	international	conferences	and	the	compilation	











resents	a	departure	 from	 the	 traditional	 sectorial	 approach	 in	 the	ocean,	






































































































for	example	the	Australian	Environment Protection and Biodiversity Conser-
vation Act	1999,	the	German	Federal Spatial Planning Act,	2004	and	the	UK	













	 8	 	Ministry	of	Forests,	Lands	and	Natural	Resource	Operations,	British	Columbia,	First 
Nations and Province Complete Marine Plans.
	 9	 	The	parks	have	been	established	in	2012.	See	Appendix;	Marine	Spatial	Planning	and	
http://www.environment.gov.au/topics/marine/marine-bioregional-plans/about
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examples	show	that	MSP	is	a	process	which	emerges	in	a	specific	form	ac-













































	 14	 Hård,	Urban Machinery.
	 15	 De	Landa,	A Thousand Years of Nonlinear History.
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ance	 strategies	 emerged.16	 The	 appearance	 of	 the	 term	 spatial	 coincides	
with	these	new	transformations	of	urban	scale	and	technology.
	 	 “ville	 Spatiale”	 was	 the	 name	 given	 by	 Yona	 Friedman	 to	 his	
visionary	 sketetal	 mega-structure	 which	 hovered	 over	 the	 existing	 land-	
and	cityscape,	providing	a	flexible	 infrastructure	for	all	possible	 living	and	
working	spaces	[2].17	This	was	the	founding	idea	for	the	“Groupe	d’Etudes	






Spatial	 Development	 Perspective	 (the	 ESDP)	 from	 1999.19 – 20	 Preliminary	
work	 in	 this	 direction	on	 the	part	 of	 the	 EU,	 however,	 dates	 back	 to	 the	
European Regional/Spatial Planning Charter	 adopted	 in	May	1993,	which	
defined,	“for	the	first	time,	the	major	Europe-wide	objectives	that	should	
underlie	 policies	 for	 spatial	 planning,	 improvement	 of	 the	 quality	 of	 life,	
and	the	organisation	of	human	activities	in	the	physical	space	of	Europe.”21 
In	 the	 EDSP,	 spatial	 encompasses	 the	 larger,	 more	 heterogeneous	 realm	
of	 the	European	territory.	 It	can	be	applied	to	cross-border	situations	be-
tween	regions,	between	 land	and	sea,	and	between	nations.	The	plan	 in-





ban	 systems	and	 strengthening	 the	partnership	between	urban	and	 rural	
areas.”23
	 	 In	 the	UK,	 the	use	of	 spatial	 in	 relation	 to	planning	effectively	
replaces	the	term	land-use planning:	
	 	 	“Spatial	 planning	 goes	beyond	 traditional	 land-use	planning	 to	







	 16	 Hård,	Urban Machinery.
	 17	 Yona	Friedman,	L’architecture mobile.
	 18	 Mallgrave	and	Goodman,	An Introduction to Architectural Theory 1968 to the Present.
	 19  ESDP European Spatial Development Perspective. Towards Balanced and Sustainable 
Development of the Territory of the European Union.
 20	 Hillier,	The Ashgate Research Companion to Planning Theory.
	 21	 CEMAT,	European Regional/spatial Planning Charter. Torremolinos Charter.
 22	 	Commission	on	Spatial	Development,	ESDP European Spatial Development Perspec-
tive. Towards Balanced and Sustainable Development of the Territory of the European 
Union.	p	16
	 23	 Ibid.	p	11



















































	 	 Design,	 on	 the	other	 hand	 is	 a	 cognitive	process	within	which	
the	definition	of	the	“problem”	evolves	concurrently	to	the	possible	solu-
tions,	 of	which	 a	 number	will	 be	produced	 in	 parallel.	Hence	 there	 is	 no	
pre-determined	set	of	solutions.	Research	on	the	design	process	carried	out	
 26	 Hillier,	The Ashgate Research Companion to Planning Theory.
 27	 	Commission	on	Spatial	Development,	ESDP European Spatial Development Perspec-
tive. Towards Balanced and Sustainable Development of the Territory of the European 
Union.	(1999)	p.	10
 28	 Hall	and	Tewdwr-Jones,	Urban and Regional Planning.
	 29	 Myers, Symposium.
	 30	 Hall	and	Tewdwr-Jones,	Urban and Regional Planning.










































Using	 the	 parallel	 of	Deleuze	 and	Guattari’s	 “planes”, Hillier	 argues	 for	 a	
double	conceptualization	of	planning,	in	which	the	“plane	of	immanence”	
represents	 a	 broad,	 conceptual	 background	 over	 which	 local,	 short-term	
plans	and	projects	are	layered.	The	latter	are	“planes	of	organization.”	The	
plane	 of	 immanence	 describes	 potentials,	 is	 open-ended	 and	 subject	 to	
	 31	 Cross,	Designerly Ways of Knowing.
	 32	 Gosling	and	Maitland,	Concepts of urban design.
	 33	 Loveridge,	Process Bifurcation and the Digital Chain in Architecture.	p.	90
	 34	 Albrechts,	Enhancing Creativity and Action Orientation in Planning.
	 35	 Hillier,	Strategic Navigation in an Ocean of Theoretical and Practice Complexity.














design	 and	 urban	 strategy	 have	 been	 discussed.	Marine	 Spatial	 Planning	
aims	 to	determine	parameters	of	 use	 and	 therefore	 reduce	 conflicts,	 but	
also	aims	to	remain	open-ended,	processual	and	to	take	all	integrated	spa-














	 	 The	Management	Plan	 for	 the	Barents	Sea-	 Lofoten	Area	 is	an	
example	of	Marine	Spatial	Planning	which	aims	to	adopt	ecosystem-based	
management,	and	as	such	has	been	praised	by	UNESCO:	
	 	 	“the	 management	 plan	 for	 the	 Barents	 Sea-Lofoten	 area	 is	 a	












	 37	 Corner,	The Agency of Mapping: Speculation, Critique and Invention.
	 38	 Ibid.	p	216
	 39	 Hillier, Strategic Navigation in an Ocean of Theoretical and Practice Complexity.
 40	 http://www.unesco-ioc-marinesp.be/msp_around_the_world/norway_barents_sea
	 41	 Sakshaug,	Johnsen,	and	Kovacs,	Ecosystem	Barents	Sea.	p	21
4 relevance to planning      	 	 	 	 										2154.2	MARINE	SPATIAL	PLANNING	IN	THE	BARENTS	SEA	
[3]	Particularly	valuable	and	vulnerable	areas	in	the	Barents	Sea-Lofoton	area.			


























fined	as	 follows;	a	 limit	of	new	coastal	petroleum	activities	out	 to	35	km	
























 44	 	Royal	Norwegian	Ministry	of	the	Environment,	Meld. St. 10. Report to the Storting 
(white paper) First Update of the Integrated Management Plan for the Marine Environ-
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authorities	emphasise	“the	importance	of	co-existence	with	other	industries,	
particularly	the	fisheries	industry.”48	The	plan	aims	to	establish	an	integrated	









as	a	stand-alone	document.	The	plan	 is	a	statement	of	 intentions.	 It	 is	an	
overview	which	refers	to	different	threads	of	legislation	from	other	secto-















	 	 As	most	 marine	 spatial	 plans,	 the	 plan	 for	 the	 Barents	 Sea	 is	


















	 49	 Gugger,	Couling,	and	Blanchard,	Barents Lessons. Teaching and Research in Architecture.
 50	 Hønneland,	Making Fishery Agreements Work.
	 51  Joint Norwegian-Russian Environmental Status Report on the Barents Sea Ecosystem, 
IMR – PINRO Reports.
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however	considerable	expertise	(26	directorates	and	institutions)	has	been	
drawn	into	the	plan.


















	 	 However,	 the	 interrelations	 of	 periodic	 environmental	 factors	
should	 be	 more	 fully	 represented	 in	 an	 “ecosystem-based”	 management	
plan.	Seasonal	flows	of	bird,	fish	and	animal	life	should	be	integrated	into	its	
strategy.	These	are	directly	related	to	dynamic	environmental	conditions	such	
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	 	 The	 BaltCoast	 programme	was	 conceived	 as	 an	 instrument	 to	
address	 the	 ecologically	 sensitive	 coastal	 zone,	 which	 is	 also	 important	
for	 tourism,	 infrastructure	 and	 urban	 expansion.	 Integrated	 Coastal	 Zone	















	 	 	“Integrated	Maritime	 Spatial	 Planning	 combines	 the	 tools	 and	
procedures	of	terrestrial	spatial	planning	with	the	principles	of	
Integrated	Coastal	Zone	Management	(ICZM).	IMSP	views	coasts	



























projects:	 the	Danish	Straights/T-Route	 (DK),	 the	Pomeranian	Bight/Arkona	
Basin	 (DE/DK/SE/PL),	 the	Western	 Gulf	 of	 Gdansk	 (PL),	 the	Middle	 Bank	
(SE/PL),	the	Lithuanian	Coast	(LT),	the	Western	Coast	of	Latvia	(Lv),	Pärnu	
Bay	 (EE),	Hiiumaa	and	Saaremaa	 Islands	 (EE).	These	projects	were	mostly	



























	 	 –	A	Territorial	 Impact	Assessment	as	well	as	the	(statutory)	En-
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BaltSeaPlan | Home | Pilot Maritime Spatial Plans http://www.baltseaplan.eu/index.php/Pilot-Maritime-Spatial-Plans;831/1
3 of 4 15/03/2013 15:47
[4]	Overview	of	Marine	Spati	al	planning	Pilot	Areas	under	the	BaltSeaPlan	programme.
3.	  The	  planning	  context	  
20	  	  	  	  BaltSeaPlan	  –	  Report	  9	  –	  Developing	  a	  Pilot	  MSOP	  for	  the	  Pomeranian	  Bight	  and	  Arkona	  Basin	  
	  
3.2.5	   Sea	  Birds	  /	  Migrating	  Birds	  	  
With	   the	  Adlergrund	  and	  Oderbank	  areas,	   the	  Pomeranian	  Bight	   is	   one	  of	   the	   ten	  most	   important	  
habitats	  for	  resident,	  resting,	  moulting	  and	  migratory	  sea	  birds	  in	  the	  Baltic	  Sea.	  Ideal	  conditions	  (e.g.	  
the	  rich	  food	  supply	  of	  the	  Adlergrund	  mussel	  beds)6,7	  are	  found	  in	  open,	  shallow	  waters	  with	  depths	  
of	   up	   to	   20	  m.	   In	   times	   of	   ice	   coverage	   in	   the	   Eastern	   Baltic	   Sea	   these	   areas	   become	   even	  more	  
important	  as	  resting	  birds	  then	  move	  to	  the	  Western	  Baltic	  Sea.	  No	  main	  resting,	  wintering	  or	  feeding	  
areas	  are	  found	  in	  the	  areas	  of	  the	  Arkona	  Basin,	  where	  water	  depths	  reach	  25	  m	  and	  beyond.	  	  	  
The	  most	  abundant	   sea	  ducks	   (common	  eider,	   long-­‐tailed	  duck,	   common	  scoter	  and	  velvet	   scoter)	  
clearly	   prefer	   areas	   near	   the	   coast	   with	  marginal	   water	   depths	   as	   well	   as	   shallow	   grounds	   in	   the	  
offshore	   area	   such	   as	   the	   Adlergrund	   and	   the	   Oderbank.	   Long-­‐tailed	   duck	   are	   primarily	   present	  
during	  winter	  and	  spring	  and	  feed	  on	  mussels	  available	   in	  shallow	  waters	  with	  no	  more	  than	  15	  m	  
depth;	  concentration	  areas	  are	  on	  the	  mussel	  banks	  of	  Adlergrund	  and	  Rønnebank,	  but	  also	  on	  the	  
Oderbank	   where	   the	   substrate	   is	   mostly	   sandy.	   Velvet	   scoter	   winter	   in	   the	   northern	   Pomeranian	  
                                                      
 
6 BSH,	  2009	  
7	  see	  also	  BfN	  /	  vTI	  (Arbeitsgruppe	  Nord-­‐	  und	  Ostsee):	  Maßnahmenvorschläge	  für	  das	  Fischereimanagement	  in	  Natura	  2000-­‐
Gebieten	  der	  deutschen	  AWZ	  der	  Nord-­‐	  und	  Ostsee,	  Hamburg/Rostock/Insel	  Vilm	  20.04.2011 
New	  seabed	  mapping	  and	  modelling	  tools	  were	  developed	  in	  another	  BaltSeaPlan	  pilot	  project	  and	  
their	  applicability	  tested	  for	  MSP	  in	  general.	  This	  work	  included	  investigation	  of	  potential	  effects	  of	  
ship	  noise	  on	  harbour	  porpoises,	  potential	  effects	  of	  ship	  traffic	  on	  dispersal	  of	  marine	  organism	  
(blue	  corridors	  and	  connectivity)	  and	  new	  use	  of	  high	  resolution	  bathymetry	  data	  for	  seabed	  and	  
habitat	  mapping	  with	  special	  emphasis	  on	  valuable	  reef	  habitats	  in	  connection	  with	  safe	  shipping	  
routes	  (see	  Dahl	  et	  al.	  2011).	  
	  
 
Fig.	  10:	  Bird	  habitats	  and	  conservation	  areas	  in	  the	  pilot	  
area.	  
[5]	Bird	habitats,	wintering	grounds	and	conservati	on	areas,	Pomeranian	Bight/Arkona	Basin.



















the	 installation	of	offshore	windpower	 triggered	by	 these	 incentives,	 and	
began	the	preliminary	work	on	a	marine	spatial	plan	in	2002.	
  the 2007 Integrated Programme for Energy and Climate Protec-
tion59 aimed	for	30%	renewable	energy	production	in	Germany	by	2020.	This	
was	 further	 specified	 for	offshore	wind	 in	 the	2008	National	 Strategy	 for	
the	Seas,	where	an	offshore	 installation	of	20.000 – 25.000	MW	by	2025-
2030	was	seen	as	a	“realistic”	objective,	and	which	would	equal	15%	of	the	
current	 electricity	 consumption.60	 By	 December	 2013,	 the	 installed	 wind	










securing	and	strengthening	of	 safe	and	unimpeded	shipping	 routes,	 since	
cargo	volume	handled	in	German	ports	is	expected	to	double	by	2025	and	















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4 relevance to planning 2244.3	MARINE	SPATIAL	PLANNING	IN	THE	BALTIC	SEA
tial	plan	would	have	a	positive	effect	on	the	environment	since	activities	will	
be	concentrated	and	coordinated.63	This	plan	designates	3	types	of	zones:
  – Priority areas where	one	use	(for	example,	shipping,	pipelines)	
is	granted	priority	over	all	other	spatially	significant	uses.	
  – Reservation areas	where	one	use	is	given	special	consideration	
in	a	comparative	evaluation	with	other	spatially	significant	planning	tasks,	
measures	and	projects.	


















	 	 In	 the	 Kriegers	 Flak	 priority	 area,	 currently	 two	windparks	 are	
planned	 for	 the	German	EEZ;	 Baltic	 II	which	 is	waiting	 connection	 to	 the	





	 	 Reservation	areas	have	been	designated	 for	pipelines	and	ma-
rine	research.	The	areas	marked	for	conservation	under	Natura	200064	are	





plans	 for	 the	management	of	 these	sites	are	currently	being	prepared.	 In	





not	 possible	 due	 to	 the	 EU’s	 regulatory	 responsibility	 for	 fishing	 policies	
	 63	 	BSH:Federal	Maritime	and	Hydrographic	Agency,	Umweltbericht Zum Raumordnungs-




4 relevance to planning 2254.3	MARINE	SPATIAL	PLANNING	IN	THE	BALTIC	SEA







































system	 approach,”	 however	 parts	 that	 refer	 to	 the	 natural	 ecosystem	do	
promote	this	form	of	management,	where	monitoring,	and	analysis	of	pos-
sible	impacts	are	considered	case	for	case	and	should	provide	the	basis	for	
management	 decisions.	 Currently	 the	 natural	 environment	 in	 the	 Baltic	
must	come	up	to	EU	standards	by	2020	according	to	EU	directives.67	While	
 65	 	BSH:Federal	Maritime	and	Hydrographic	Agency,	Marine Spatial Plan for the Exclusive 






4 relevance to planning 2264.3	MARINE	SPATIAL	PLANNING	IN	THE	BALTIC	SEA





	 	 The	 interpenetration	 typology	 is	 characterized	 by	 the	 co-exist-
ence	of	fixtures	and	moving	systems	in	the	Baltic	Sea,	 located	in	different	

















on	 the	 seabed	 produce	 a	 greater	 environmental	 disturbance	 and	 occupy	
more	physical	space	than	assumed	by	their	slender	profile.	In	this	respect,	
the	 concept	 of	 collated	 lineal	 infrastructure	 elements	 as	 proposed	by	Vi-
sion 2030	makes	sense.	Further	to	this,	considering	the	probable	future	in-







highly	 valuable	 and	 characteristic	 (see	p.	 226),	 however	 according	 to	 the	
plan,	 few	of	 these	 spaces	 remain	within	 the	German	EEZ.	 The	expansion	
















4 relevance to planning 2274.3	MARINE	SPATIAL	PLANNING	IN	THE	BALTIC	SEA






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































the	anthropogenic	components	of	 the	ecosystem	persist	 to	 the	 threshold	
limits	of	the	environmental	components,	which	are	determined	by	techno-
logical	monitoring.	In	the	Baltic	Sea,	for	example,	this	threshold	has	already	





on	 rational	 dimensions	 of	 planning,	 such	 as	 easily	measurable	
economic	 benefits.	 The	 immediate	 needs	 of	 the	 wind	 power	
industry	 has	 also	 been	 high	 on	 the	 agenda.	 The	 more	 poetic	















can	 identify	their	particular	 interests	and	locate	these	 in	relation	to	other	
activities.	 The	 importance	of	 sea	 and	 coastal	 communities	 is	 emphasised	
as	well	as	the	primary	importance	of	maintaining	a	healthy	ecosystem.	The	
maps	serve	as	a	basis	for	discussion	about	the	long-term	execution	of	inten-






4 relevance to planning 2294.3	MARINE	SPATIAL	PLANNING	IN	THE	BALTIC	SEA
[9]	The relaxed sea,	scenario	for	the	Belgian	North	Sea.		
4 relevance to planning 2304.3	MARINE	SPATIAL	PLANNING	IN	THE	BALTIC	SEA
PART IV OF VII PROSPECTS FOR MSPPLANNING THE BOTHNIAN SEA
89[8]	Map	of	selected	interests,	Plan	Bothnia.






claims	 in	 the	restricted	area	of	3600	km2	 in	 the	Belgian	North	Sea,	which	
would	together	amount	to	264%	of	the	available	space.71	 It	also	provided	
a	range	of	possible	strategic	scenarios	 in	order	to	provoke	discussion	and	
to	serve	as	a	basis	for	developing	a	single	vision;	the relaxed sea, the play-








































 72	 Corner,	The Agency of Mapping: Speculation, Critique and Invention.














   “Ecology	means	 inevitable	 responsibility,	 forced	 intimacy,	utter	
hospitality	and	coexistence.	It	means	that	there	can	be	no	‘away,’	
no	 ‘over	 there,’	 no	 ‘yonder’	 –	 everything	 ‘stands’	 awkwardly	























	 	 Architecture	 and	 urban	 design	 are	 conceptual	 disciplines.	 The	
changing	status	of	the	oceans	as	an	urbanized	realm	requires	above	all	an	








	 73	 Gugger	and	Costa,	Urban-Nature: The Ecology of Planetary Artifice.




that	 through	conceptualization,	description	 and	conjectures	 about	 the	 fu-
ture,	the	territorial	project	can	produce	knowledge.75
	 	 The	planning	of	 ocean	 space	demands	 a	 holistic,	 coherent	 yet	
















 74	 Paola	viganò,	Les territoires de l’urbanisme.	Own	translation
 75	 Ibid.
 76	 vogler,	The Global Commons.	p	16















  Adriatico la città dopo la crisi,1	Antonio	di	Campli’s	work	on	the	
Adriatic	region,	including	both	the	Italian	and	Croatian	coastal	areas	.	Exis-
ting	structures	and	systems,	characterised	by	fragmentation,	mutation,	ins-
tability	 and	 seasonal	 transformation,	 are	 analysed.	 Di	 Campli	 claims	 that	
the	Adriatic	condition	is	made	up	of	elements	which	behave	as	a	“relational	




  The Dispersed Urbanity of the Aegean Archipelago,	Constanto-
poulos	and	Papadopoulos,	commissioners	to	the	Greek	pavilion,	10th	Inter-
national	Architectural	Biennale	venice.2 







  Sites Pacific.3	Hoete	and	Refiti’s	essay	 identifies	five	conditions	
particular	 to	 the	 Pacific	 spatial	 identity	 based	 on	 the	 some	 4000	 islands	
which	share	the	largest	geographical	feature	on	earth;	identity	refers	to	the	

































	 	 In	order	 to	pursue	and	explore	 this	 field,	 the	first	 objective	of	













	 	 The	 proposed	 definition	 is	 based	 on	 dynamic	 relationships	










	 6	 http://www.economistinsights.com/sustainability-resources/event/world-ocean-sum	 	
	 	 mit-2015.	Accessed	1.05.15



















activities	and	practices	 in	a	way	which	would	be	 impossible	on	 land.	The	





























firstly	 the	 developing	 theory	 of	 planetary	 urbanization,	 which	 pointedly	
expands	the	realm	of	the	urban	to	include	dynamics	outside	concentrated	
























































	 	 Within	 the	 two	 seas,	 forms	 of	 urban	 extension	 are	more	 and	
less	extreme.	Already	urban	 infrastructure	has	become	a	kind	of	 “second	
nature”	 in	 the	city	context13	 -	a	phenomenon	beginning	 to	emerge	 in	 the	
Baltic	Sea	and	exemplified	by	the	Nord	Stream	pipeline	and	Nysted	wind-
park.	Productive	and	infrastructural	seascapes	are	considered	a	necessary	
and	accepted	way	of	maintaining	or	 creating	flows	of	 energy.	Across	 this	























contexts.	However,	 the	five	detailed	 typological	 cases	have	made	 links	 to	
comparable	land-based	references.	Parallel	“pipeline”	studies,	for	example,	












sea	and	an	ecological	 sea.	The	five	 typologies	 then	describe	how	each	of	
	 13	 Hård,	Urban	Machinery.	













  The cultivated sea – the seascape-	is	undergoing	transformation	
in	this	century	as	“wild”	biological	harvesting	gives	way	to	offshore	energy	
harvesting.	 The	 FAO	and	other	 organizations	 report	 both	 an	 alarming	 re-
duction	of	fish	stocks	and	a	steady	rise	in	aquaculture-	one	of	the	fastest-




  The technical sea	 is	 ubiquitous.	 Technology	 enables	 specific	
long-distance	interactions	such	as	electronic	vessel-monitoring,	automated	
gas-extraction	 and	 pipeline	 surveillance.	 This	 contributes	 to	 the	 extreme	
character	of	extended	urbanization,	elongating	connections	through	virtual	
circuits.	Technology	is	primarily	employed	by	exploitive	industries,	and	while	
specialized	 technology	 is	 still	 closely	 linked	 to	 costs,	 detailed	 knowledge	
about	ocean	ecosystems	is	dependent	on	a	close	alliance	with	these	indus-
tries.	
  The ecological sea	 is	 an	 active	 agent	 in	 all	 development	ques-
tions,	collaborating	with	technology	and	is	itself	the	subject	of	technological	
monitoring.		The	ecological	sea	is	adaptive,	emergent	and	partly	unpredic-
table.	 Its	well-being	 is	 also	 the	prerequisite	 for	 all	 future	 visions,	 yet	 has	












































	 	 The	 radical	 urbanity	 of	 dispersed,	 singular,	 independent	 urban	
units	 which	 prevails	 in	 the	 Baltic	 Sea,	 has	 historical	 roots	 in	 the	 trading	























	 17	 Lundgren,	The Transformation of a Geopolitical Space into a Tourist Space.
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	 5.5	 TYPOLOGIES
	 	 The	 fourth	 objective	 was	 to	 propose spatial typologies	 which	

































parison-	 the	government	 is	 in	 the	process	of	 setting	up	vast	 “bioregions”	
which	cover	 their	entire	oceanic	EEZ.	 In	 this	 case	planning	 is	 less	 steered	
towards	production,	rather	ocean	heritage	including	Australia’s	coral	reefs	
and	manifold	offshore	nature	reserves.	
	 	 I	 argue	 that	Marine	 Spatial	 Planning	 has	 not	 been	 able	 to	 re-
concile	the	ocean’s	dynamic	spatial	dimensions	with	requirements	of	pro-
duction	 and	maritime	 transport	 and	 that	 its	methods	 are	 inherited	 from	








to enrich the discussion and to suggest alternative spatial and temporal 
configurations. 
  The results of my research do not claim to resolve the inherent 
tensions between fixing limits and open, emergent systems in ocean space. 
The research does not conclude with a “plan”. Rather it has taken its own 
path and through a combination of theory and practice, has identified five 
typological conditions which give clues to the reconciliation of tensions and 
the loosening of edges in ocean space;
  Interpenetration concludes that under certain conditions, the 
contrasting systems of fixtures and ocean flows can be overlaid and be mu-
tually beneficial. Confluence demonstrates how resource exploitation and 
ecological monitoring streamline knowledge systems and Expansion rein-
forces the qualities of the edge-less ocean surface spaces. Assemblage sug-
gests a stripping away of “land-based” geometric systems in favour of the 
periodic, oscillating, organic intensities, which adhere more to a contingent 
“navigational” way of understanding territory as described by November 
and Latour in the Thesis Introduction.19 Then Contraction critically exposes 
the spatial “externalities” of an undersea pipeline.
  In conclusion, I argue for a multiplicity of alternative approaches 
and for the reclaiming of ocean space back into the public realm. This terri-
tory should not be conceptualized as underwater land. Materials, maps and 
methods which can construct temporary descriptions of oceanic relation-
ships and which have the resilience and flexibility to oscillate across broad 
thresholds rather than borderlines, are required. These elements have a 
project character- limited, possibly incomplete, collaborative, “becoming” 
and interpretive.
  The economic and ecological merger occurring within ocean 
space calls for a comprehensive ocean project which is capable of registe-
ring and acting with dynamics. The four urban literary topics, two case-study 
seas and five typologies presented here each offer new insights and contri-
bute to preliminary theory of ocean space. Through these perspectives, the 
modulating, participative role of ocean space within contemporary urbani-
zation processes has been firmly established.
  “The oceanic project…challenges the dry, closed, terrestrial fra-
meworks that shape today’s industrial, corporate, and economic patterns. 
As contemporary civilization takes the oceanic turn, its future clearly lies 
beyond the purview of any head of state or space of a nation.”20 
 5.7  DISCUSSION
  The approach taken in this research touched many cornerstones 
on the path to developing a referential framework for spatial relationships 
offshore. Many of these have high investigative potential in their own right 
and indicate directions for further discussion. 
 
 5.7.1.  BORDERS
  The urbanizing mechanisms and dynamics I describe cross the 
land/sea border. This border itself is made up of different littoral zones and 
thresholds and is not physically fixed, although a “base-line” is defined for 
 19 November, Camacho-Hübner, and Latour, “Entering a Risky Territory.”
 20 Bélanger, “Harvard Design Magazine.” 
5 CONCLUSION 5.7 DISCUSSION 243
planning	purposes.	 In	 some	 cases,	 as	 in	 the	Baltic	 Sea,	 the	 land/sea	bor-
der	is	gradual	and	urban	systems	cross	with	ease.	In	other	cases,	as	we	are	

























	 	 The	geographic	extent	of	 this	 thesis	 remains	within	 the	ocean.	
The	 relevance	of	 the	findings	 relating	 to	urbanization	processes	have	not	
been	 tested	 on	 land-based	 territories.	 Can	 the	 conditions	 of	 contraction,	












	 	 The	 choice	 of	 the	 four	 topics	Networks,	 Seascape,	 Technology	













	 	 The	 two	 chosen	 seas	 are	 geographic	 neighbours.	 Further	 case	
studies	would	identify	the	spatial	properties	and	conceptions	of	oceans	in	













	 	 Conclusions	drawn	 in	 this	 thesis	point	 to	 the	 lack	of	 tools	 and	
methods	to	comprehend,	govern	and	represent	ocean	space;	a	re-concep-









land-based	methods	 of	 representation.	 This	 thesis	 has	 aimed	 to	 balance	
representation	and	mapping	with	theoretical	research,	and	therefore	leaves	
many	 avenues	 of	 representing	 ocean	 space	 unexplored.	 The	 question	 of	
scale	and	“true”	measure	poses	extreme	challenges	in	ocean	space.	While	













Appendix 1 – Windparks in the Baltic Sea
Appendix 2 – Facts, Nysted Windpark
Appendix 3 – Facts, Nord Stream Pipeline
Appendix 4 – Future Pipelines, Baltic Sea
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   APPENDIX 3– Facts, Nord Stream Pipeline
APPENDIX 250
Total length:      1220 km 
Diameter:      1.2 m   
Start:         Portovaya Bay, Russia 
Finish:        Lubmin, Germany 
Sections:      3 – different wall thickness according to gas pressure  
Pipes        202,000 
Single length      12 m 
Single weight      24 tonnes 
Pipe manufacture     Germany, Russia, Japan‐ Sumitomo 
Steel needed      2 million tonnes 
Concrete coating    2 new pkants: Mukran, Germany / Kotka,  
        Finland (70,000 pipes, 300 jobs @EUPEC pipe coatings SA) 
        Mukran (130,000 pipes‐ port expansion, 300 employees 
Pipe Storage:      Hanko  (F), Kotka (F), Karlskrona (S)‐ 90,000 m2 storage area (9  
        hectares), Slite (S)‐ vessel to vessel transfer, port facilities expanded, 









































   APPENDIX 4 – Future Pipelines, Baltic Sea
LIST OF FIGURES      252
1 THESIS INTRODUCTION
[1] Sperm whale, Kaikoura, New Zealand (author) 
[2] Map of Mare Septentrionalis as a Mare Clausum, attributed to Stefano Bonsignori, 1579    
      
[3] World map by Henricus Martellus, 1489. British Library. Source: wikipedia
[4] Ocean zones defined by UNCLOS 1982 (author)
[5] Spatial Plan for the German North Sea, 2009. Source: BSH, Hamburg
[6] A Sea of Chaos, overlapping spatial claims in the Belgian EEZ, North Sea. Source: Maes, F. (2005) 
A Flood of Space: Towards a Spatial Structure Plan of the Sustainable Management of the North Sea. 
Belgian Science Policy
[7]  Exploration licensing areas on the Norwegian continental shelf, 16.06.2014. Source: Norwegian 
Petroleum Directorate.
[8] The geo-physical territory- Barents Sea (author)
[9] The biological territory- Barents Sea (author)
[10] The socio-political territory- Barents Sea (author)
2 LITERATURE REVIEW
[1] 2000 years of ocean journeys 1800-2000. source: Benjamin Schmidt, Northeastern University, Boston
http://benschmidt.org/wp/wp-content/uploads/2014/02/MauryMetadata.png   accessed  06.03.14
[2] A small network composed of 8 vertices and 10 edges. (author)
[3] Visualization of the routing paths of the Internet. Source: Barrett Lyon / The Opte Project www.opte.
org. Accessed 07.06.2013
[4] Nysted Windpark, Baltic Sea  16.10.14 (author)
[5] Medieval Herring Fishing 1555. Source: Roberts, C. The Unnatural History of the Sea
[6] Norwegian Maritime Boundaries and Fishing Zones Sept 2012. Source: Norwegian Military Geogra-
phic Service  http://www.regjeringen.no/en/dep/ud/selected-topics/civil--rights/spesiell-folkerett/folke-
rettslige-sporsmal-i-tilknytning-ti.html?id=537481  accessed 13.09.2013
[7] Fishing activity in the Barents Sea, 2009 (vessels with a length of more than 21 m) Source:  Norwe-
gian Directorate of Fisheries.  from: Royal Norwegian Ministry of the Environment, First update of the 
Integrated Management Plan for the Marine Environment of the Barents Sea–Lofoten Area http://www.
regjeringen.no/en/dep/md/documents-and-publications/government-propositions-and-reports-/reports-
to-the-storting-white-papers-2/2010-2011/meld-st-10-20102011.html?id=682050. Accessed 29.08.13
[8] Hiroshi Sugimoto, Sea of Japan, 1997 permission from artist requested through Fraenkel Gallery, San 
Francisco
[9] Hiroshi Sugimoto, Seascape Baltic Sea, Rügen, 1997 permission from artist requested through Fraen-
kel Gallery, San Francisco
[10] Gerhard Richter, Meerlandschaften, Atlas 1970 (AT_189) Reproduced with permission of the artist
[11] Gerhard Richter, Meerlandschaften, Atlas 1970 (AT_189) Reproduced with permission of the artist
[12] Map of the World, Mario Sanudo, beginning of the 14th Century. Published in ‘Liber Secretorum 
Fidelibus de Crucis’ c.1320.  
[13]Phytoplankton bloom, Barents Sea, August 31 2010 source: NASA
[14] One of the more than 4000 speicies of Radiolaria collected by Haekel on the Challenger Expedition 
1873-1876 Source: http://www.19thcenturyscience.org/HMSC/HMSC-Reports/Zool-40/index.htm
Accessed 21.05.15
[15] Systems Diagram : Upper 1000m of open sea. Source: Odum, H. 1983. Systems Ecology: An Introduc-
tion 
[16] Framework for the interrelations of ocean urbanization in the Barents and the Baltic Seas (author)
3 SPATIAL ANALYSIS
[1] Location Barents Sea and Baltic Sea. (author) Adapted from Map of Norwegian Maritime  Boun-
daries, Norwegian Military Geographic Service, Sept 2012 www.regjeringen.no/globalassets/upload/
ud/vedlegg/folkerett/20121002_fmgt_overview_norge_nordomraadene_norwegian_maritime_
boundaries_7.5m_h61xw52_p_jb_ed04_ugradert_300dpi.pdf       accessed 5.09.2013




























[2]  B-159 Russian nuclear submarine, sunk 2003, Barents Sea, depth 234m
Source: ADUS (advanced underwater surveys) http://www.adusdeepocean.com/  accessed 18.03.12
[3]  Mines & chemical munitions, Baltic Sea. Source: Nord Stream. Nord Stream Espoo Report: 
Key Issue Paper. Munitions: Conventional and Chemical. www.nord-stream.com/press-info/
library/?page=15.  Accessed 25.04.13
[4] Dutch whalers near Spitzbergen, Abraham Storck, 1690. Source: Stichting Rijksmuseum het Zui-
derzeemuseum. 022296 / wikipedia.org.
[5] Danzig port at the height of its importance in the 18th Century. Source: Die Ostsee. 2010. Ehrens-
värd et all
[6] Depiction of a sea battle between Russian & Swedish fleets in 1714. Source: Die Ostsee.2010.
Ehrensvärd et all.
[7] Barents Sea Boundaries (author)      
[8] Barents Sea Bathymetry (author)    
[9] Barents Sea currents and water-masses. Source: laba
[10] Barents Sea temperature and salinity sections at western edge. Source: laba                                                                                     
[11] Sea-ice extent, Barents Sea in June 1980-2011. Source: laba   
[12] Barents Seabed sediments. (author) Redrawn from www.geodata.npolar.no/barentsportal 
[13] Spring primary production at the ice edge. Source: laba 
[14] Priority areas, Barents Sea. Source: laba
[15] Framework for petroleum activities in the Barents Sea–Lofoten area.  Source: Norwegian 
Petroleum Directorate Published in: Royal Norwegian Ministry of the Environment, First update of the 




[16] Shipping activity, (all vessels) May 2012  Source: http://www.havbase.no/havbase_arktis 
Accessed 13.02.15  
       
[17] Northern Sea Route from Europe to China across the Barents Sea and Northern Russia, compared 
to the Suez route  Source: Northern Sea Route Information Office  http://www.arctic-lio.com/ 
Accessed 1.06.15
  
[18] Urbanization in the Barents Sea through determined boundaries (author)   
    
[19] Coal-mining infrastructure, Longyearbyen, Svalbard. Source: laba
[20] Baltic Sea: bathymetry and oceanographic parts (author)  
[21] Potential temperature (top) and salinity on February 16–18, 2003 along the axis Arkona Basin–
Bornholm Gate–Bornholm Deep–Stolpe Channel–Gdansk Deep.
Redrawn from fig 5.2.3: Leppäranta and Myrberg. Physical Oceanography of the Baltic Sea. 
[22] Ice extent Baltic Sea (author)    
    
[23] Seabed sediments (author - data from HELCOM)
[24] Baltic Sea  priority areas (author)
[25] Exclusive Economic Zones in the Baltic Sea (author) 
[26] Shipping and Windparks in the Baltic Sea, existing and planned (author)  
 
[27] Recreation, Gulf of Finland, Baltic Sea (author)
[28] Baltic ferry passengers 2008. Source: ESaTDOR. Baltic Sea Regional Profile
[29] Shipping traffic Baltic Sea May 2012, all types Source: www.havbase.no   
[30] Borders and enclosures, Baltic Sea (author)
[31] Comparative properties of the Barents and the Baltic Seas (author)
[32] Profiles of the Barents and Baltic Seas (author)
[33] Distillation of Typologies (author)


































[33] MS Amigo (author)
[34] Offshore wind turbine development (author)
[35] Wind speeds m/s at hub height   Source: EEA 2009. The European Offshore Wind Industry- Key 
Trends and Statistics
[36] Offshore locations with a water depth < 50m. Source: EEA 2009. The European Offshore Wind 
Industry- Key Trends and Statistics
[37] Location of Nysted windpark (author) 
[38] Bathymetry and salinity, February 1971   Source: Leppäranta & Myrberg, 2009. Physical Oceano-
graphy of the Baltic Sea. Fig 3.17   
[39] Sediments, detail (author)
[40] Important bird areas and Helcom Marine protected areas. source: author (data HELCOM)
[41] Mussels colonising the protective boulders, foundations Nysted windpark Source: Danish Energy 
Authority
 
[42] Territorial Context, Nysted Windpark (author)
[43] Wind energy infrastructure on- and offshore around Rødsand lagoon. source: author (data Danish 
Energy Authority)
[44] Visual occupation of surface zone through perspective of turbine alignment (author )
[45] Minimal human-scale details (author) 
[46] Approaching turbine F1, Nysted (author)
[47] Nacelle F1 in windzone, Nysted  (author)
[48] Nysted windpark from Rostock-Gedser ferry, 19.30pm 3.08.13  distance ca. 10kms (author) 
[49] Nysted from Kelby beach, 18.20 pm 16.10.14, distance ca. 10kms (author)
[50] Three vertical zones; wind zone, surface zone (white) and sub-surface (author)
[51] Scaled comparison of Baltic Sea lighthouses and a Nysted turbine 
Source: Ehrensvärd et al. 2010. Die Ostsee: 2000 Jahre Seefahrt, Handel und Kultur.
 
[52] Superstudio: Il Monumento Continuo. Source: www.cristianotoraldodifrancia.it
[53] Superstudio installation: The New Domestic Landscape MoMA 1972      
Source: http://www.cristianotoraldodifrancia.it/mostre/66-73/72_moma/72_momaB.htm
[54] Archizoom. No-Stop City 1970. Source: Gargiani, R .2007. Archizoom Associati 1966/1974. Electa
[55] Archizoom. No-Stop City 1970. Source: Gargiani, R .2007. Archizoom Associati 1966/1974. Electa
[56] London Array, April 28. 2013 Source: NASA
3. 7 CONTRACTION
[57] Scale relations length/section. Nord Stream pipeline (author)
[58] Gas pipelines in Europe (author)
[59] location Nord Stream (author)
[60] Bathymetry along the surveyed route corridor  Source: Nord Stream AG. 2009. ESPOO report Key 
issue paper seabed interventions. 
[61] Seafloor interventions: Rock placement, trenching and dredging (author)
[62] Pipeline and cables, Baltic Sea 2030. Source: author (data HELCOM)
[63] Location of the Nord Stream pipelines and detailed sections (author)
[64] Section AA Gulf of Finland (author)        
[65] Detail AA Deep-water route Gulf of Finland (author)        


































[66] Section BB Eastern Gotland Basin (author)        
[67] Detail BB Eastern Gotland Basin (author)        
[68] Spatial compression at the macro-scale (author) 
[69] Gas Treatment Unit Portovaya Bay, Russia. Source: Nord Stream AG       
[70] German landfall near Lubmin. Source: Nord Stream AG
3. 8 EXPANSION
[71] Hurtigruten ship MS Vesterålen, Honningsvåg, Barents Sea 17.02.12. Source: laba
[72] Vilnius Seaways passing the Bay of Gdansk, Baltic Sea 9.04.13 (author)
[73] Scale comparison (author)
[74] Pan-european corridors (author)
[75] Klaipeda : city / port (author)
 
[76] General cargo terminal, Klaipeda port. Source: Ian Boyle 14.08.07
[77] Total shipping at Baltic Sea Ports in 2008 (Mt) Source: ESaTDOR, Baltic Sea Regional Profile. 2013   
[78] Mean fish landings at Barents Sea ports. Source : laba
[79] Curonian spit. Source: www.lietuva.lt  accessed 7.4.15
[80] Horizon, Eastern Gotland Basin, Baltic Sea (author)
[81] Distance to the geometrical horizon (author)    
[82] Scale in the Eastern Gotland Basin, Baltic Sea. Path of Vilnius Seaways, 8-9.04.13 (author)    
[83] 1-hour field, Eastern Gotland Basin (author)    
[84] Shipping movements, Klaipeda 5.04.15, 19.45  Source: www. marinetraffic.com
3.9 ASSEMBLAGE
[84] Barents Sea Food-web (author)    
[85.a] Formation of the polar front: currents and bathymetry (author)    
[85.b] Formation of the polar front: water masses and currents. Source: laba
[86] Incoming and outgoing water-masses, 23.01.10 & 27.01.10. Source: laba
[87] Polar front location in winter (author)     
[88] Polar front location in summer (author)    
[89] Ice edge during phytoplankton bloom (author)    
[90] Ice edge and bloom, relative to polar front in normal and cold winters (author)    
[91] Capelin yearly distribution map (author)    
[92] Trailing zone of phytoplankton behind the ice edge (author)    
3.10 CONFLUENCE
[93] Exploration wells drilled in the south western Barents Sea (as of 25.11.2013). Structural elements 
and location of transect AA’.  Source: Norwegian Petroleum Directorate
[94] Geological transect AA’. Source: Norwegian Petroleum Directorate
[95] Exploration grid in the Norwegian EEZ- units 20 x 50 km. (author)    Data: Norwegian Petroleum 
Directorate
[96] Areas where depth surveys have been carried out as part of the MAREANO programme to 2012
Source: MAREANO http://www.mareano.no/en  accessed 17.05.15
[97] Ongoing seismic surveys and fields with current exploration licenses. Source: CO2 Atlas, Norwe-
gian Petroleum Directorate



































[98] Tromsøflaket bathymetry (author)
[99] Echo-sounder. Source: MAREANO http://www.mareano.no/en accessed 17.05.15
[100] Seismic surveys. Source: Fact maps, Norwegian Petroleum Directorate
[101] Cod in the Barents Sea, annual distribution (author)  
[102] Priority areas for biodiversity preservation, Barents Sea  Source: Barents Sea Ecoregion. WWF
[103] Proposed petroleum-free areas. Source: www.grida.no  accessed 17.05.15
[104] Snøhvit field showing position of production templates, distribution structure, pipeline end 
manifold and the gas-injection well. (author) Data from Norwegian Petroleum Directorate fact maps.
[105] Schematic layout of Snøhvit seafloor installations. Source: Reinertsen cable and pipeline engi-
neers contracted for Snøhvit  www.reinertsen.no/undervann/prosjekt?pid=72  accessed 17.05.15
[106] Comparative Table of Typologies (author)
4. RELEVANCE TO SPATIAL PLANNING
[1] Marine Bioregional Plans, Australia source: portal Australian Department of the Environment
http://www.environment.gov.au/webgis-framework/apps/ncva/ncva.jsf    accessed 4.06.15
[2] The Ville Spatiale at eye level, with a waterfront.  source: www.yonafriedman.nl (Courtesy of 
Marianne Homiridis)
[3] Particularly valuable and vulnerable areas in the Barents Sea-Lofoton area.   
Source: Norwegian Ministry of the Environment
[4] Overview of Marine spatial planning Pilot Areas under the BaltSeaPlan programme
Source: BSH (Federal Maritime and Hydrographic Agency) 2010
[5] Bird habitats, wintering grounds and conservation areas, Pomeranian Bight/Arkona Basin.  
Source: BSH 2012
[6] Marine Spatial Plan for the German Exclusive Economic Zone of the Baltic Sea  Source: BSH 2009
[7] Comparative Table: Planning in the Barents and Baltic Seas
[8] Map of selected interests, Plan Bothnia Source: Planning the Bothnian Sea- Key Findings of the 
Plan Bothnia Project
[9] The relaxed sea, Scenario for the Belgian North Sea.   Source: Belgian Science Policy 2005
       




















BIBLIOGRAPHY      257
Ahmad, Aijaz. “The Politics of Intercultural Learning.” presented at the Urban Lab + Cluster Meeting 
on Intercultural Approaches, KRVIA, Mumbai, February 15, 2014.
Albrechts, Louis. “Enhancing Creativity and Action Orientation in Planning.” In The Ashgate Research 
Companion to Planning Theory : Conceptual Challenges for Spatial Planning, by Jean Hillier. Ashgate 
Research Companion. Farnham, Surrey, England: Ashgate, 2010.
Allen, Stan. Points + Lines : Diagrams and Projects for the City. New York: Princeton Architectural 
Press, 1999.
Amin, Ash. “Regions Unbound: Towards a New Politics of Place.” Geografiska Annaler: Series B, Human 
Geography 86, no. 1 (March 1, 2004): 33–44. doi:10.1111/j.0435-3684.2004.00152.x.
Angélil, Marc, and Carey Siress. “Wilderness of Mirrors.” Spaces of Change, 2014.
Appadurai, Arjun. “Illusion of Permanence: Interview with Arjun Appadurai by Perspecta 34.” Pers
pecta 34 (January 1, 2003): 44–52.
———. Modernity at Large : Cultural Dimensions of Globalization. 5th pr. Vol. vol. 1 ED 2. Minneapo-
lis: University of Minnesota Press, 2000.
Asariotis, Regina, Hassiba Benamara, Jan Hoffmann and Gordon Wilmsmeier. “Review of Maritime 
Transport 2008: Report by UNCTAD Secretariat.” New York and Geneva: UN, 2008. http://unctad.org/
en/docs/rmt2008_en.pdf.
Aureli, Pier Vittorio. The Possibility of an Absolute Architecture. Writing Architecture Series. Cam-
bridge, Mass: MIT Press, 2011.
BACC Author Team. Assessment of Climate Change for the Baltic Sea Basin. Regional Climate Studies. 
Berlin: Springer, 2008.
Backer, Hermanni, and Manuel Frias. Planning the Bothnian Sea- Key Findings of the Plan Bothnia 
Project. Helsinki Commission, 2013. http://helcom.fi/Lists/Publications/Planning%20the%20Both-
nian%20Sea.pdf.
Ballard, Robert. The Eternal Darkness : A Personal History of Deep-Sea Exploration. Princeton, New 
Jersey: Princeton University Press, 2000.
Balmasov, Sergey. “Prospects of the Development of International Transit Shipping via the Northern 
Sea Route.” The Arctic Herald Information & Analytical Journal, no. #2 (2012). http://issuu.com/arctic-
herald/docs/arctic-herald-2-full.
Bambulyak, Alexei, and Bjørn Frantzen. “Oil Transport Form the Russian Part of the Barents Region.” 
Tromsø: The Norwegian Barents Secretariat and Akvaplan-niva, January 2009. http://www.barents.no/
Handlers/fh.ashx?MId1=2560&FilId=1719.
Banham, Reyner. Los Angeles : The Architecture of Four Ecologies. Hardmonsworth: Penguin Books, 
1973.
Barry, Andrew. “Technological Zones.” European Journal of Social Theory 9, no. 2 (May 1, 2006): 
239–53. doi:10.1177/1368431006063343.
Bélanger, Pierre. “Sprawl: A Stratregy? From Closed System Dynamics to Open Systems Ecologies.” 
In The Economy of Sustainable Construction, edited by Ilka Ruby, Andreas Ruby, and Nathalie Janson. 
Berlin: Ruby Press, 2014.
——— “The Other 71%.” Harvard Design Magazine : Architecture, Landscape Architecture, Urban 
Design and Planning 39, no. F/W 2014 (2014).




Berkhout, Volker, Philip Görg et al. “Windenergie Report Deutschland 2013.” Stuttgart: Fraunhofer-
Institut für Windenergie und Energiesystemtechnik -IWES-, Institutsteil Kassel, 2014.
Biemann, Ursula and Andrew Pendakis.  “This Is Not a Pipeline. Thoughts on the Politico-Aesthetics of 
Oil.” Imaginations: Journal of Cross-Cultural Image Studies, Sighting Oil, 2, no. 3 (June 9, 2012): 6–16.
BMU: Federal Ministry for the Environment, Nature Conservation and Nuclear Safety. “Long-Term 




Bodmer, Michèle, ed. Secure Energy for Europe. Zug: Nord Stream AG, 2013.
Boeri, Stefano, and John Palmesino. “Around a Solid Sea.” ARCHIS Flow, no. #5 (October 2002).
Braudel, Fernand. Civilization and Capitalism: 15th-18th Century. Translated by Siân Reynolds. New 
York ; Cambridge [etc.]: Harper & Row, 1981.
———. The Mediterranean and the Mediterranean World in the Age of Philip II. Vol. 1. New York,: 
Harper, 1972.
Brenner, Neil. Implosions / Explosions : Towards a Study of Planetary Urbanization. Berlin: Jovis, 2014.
———. “Introduction: Urban Theory without an Outside.” In Implosions / Explosions : Towards a Study 
of Planetary Urbanization. Berlin: Jovis, 2014.
——— “Theses on Urbanization.” Public Culture 25, no. 1 69 (January 1, 2013): 85–114. 
doi:10.1215/08992363-1890477.
Brenner, Neil, and Christian Schmid. “Planetary Urbanization.” In Urban Constellations, edited by 
Matthew Gandy. Berlin: Jovis, 2011.
———. “Towards a New Epistemology of the Urban?” City 19, no. 2–3 (May 4, 2015): 151–82. doi:10.
1080/13604813.2015.1014712.
Brøker, Ida, Ian Sehested Hansen, and Anne Lise Middelboe. “EIA for the Fehmarnbelt crossing – the 
world’s longest immersed tunnel.” Coastal Engineering Proceedings 1, no. 34 (December 2, 2014): 47. 
doi:10.9753/icce.v34.management.47.
Brook, Richard, and Nick Dunn. Urban Maps : Instruments of Narrative and Interpretation in the City. 
Farnham: Ashgate, 2011.
Brown, Mike. Seascapes: Shaped by the Sea : Embodied Narratives and Fluid Geographies. Farnham: 
Ashgate, 2015.
BSH. Federal Maritime and Hydrographic Agency. “Developing a Pilot Maritime Spatial Plan for the 
Pomeranian Bight and Arkona Basin.” BaltSeaPlan Report 9. Hamburg: Lead Partner: BSH, 2009. 
http://www.baltseaplan.eu/index.php/Pomeranian-Bight;832/1.
———. “Marine Spatial Plan for the Exclusive Economic Zone of the Baltic Sea.,” December 2009. 
http://www.bsh.de/en/Marine_uses/Spatial_Planning_in_the_German_EEZ/documents2/Spatial_
Plan_Baltic_Sea.pdf.
———. “Umweltbericht Zum Raumordnungsplan Für Die Deutsche Ausschließliche Wirtschaftszone 
(AWZ) in Der Ostsee,” October 2009.
Buchloh, Benjamin H. D. Photography and Painting in the Work of Gerhard Richter : Four Essays on 
“Atlas” / B. H.D. Buchloh... [et Al.]. [2nd ed.]. Barcelona: Museu d’Art Contemporani de Barcelona, 
cop2000, 2000.
Buixadé Farré, Albert, Scott R. Stephenson, Linling Chen, Michael Czub, Ying Dai, Denis Demchev, 
Yaroslav Efimov, et al. “Commercial Arctic Shipping through the Northeast Passage: Routes, Resources, 
Governance, Technology, and Infrastructure.” Polar Geography 37, no. 4 (October 2, 2014): 298–324. 
doi:10.1080/1088937X.2014.965769.
Burdett, Richard, ed. Cities : Architecture and Society : 10. Mostra Internazionale Di Architettura. 
Venezia: Marsilio, 2006.
Callicott, John Baird. Encyclopedia of Environmental Ethics and Philosophy. Detroit: Gale Cengage 
Learning, 2009.
Campli, Antonio di. Adriatico : la città dopo la crisi. Trento: List, 2009.
Castells, Manuel. La question urbaine. Paris: François Maspero, 1973.
——— The Rise of the Network Society. [Reprinted]. Malden, Massachusetts etc: Blackwell, 1998.
CEMAT. “European Regional/spatial Planning Charter. Torremolinos Charter.” Council of Europe, May 
20, 1983. http://www.coe.int/t/dgap/localdemocracy/cemat/VersionCharte/Charte_bil.pdf.
Chung, Chuihua Judy, Alice Koolhaas, Jeffrey Inaba, and Sze Tsung Leong, eds. Great Leap Forward. 
Project on the City 1. Köln: Taschen, 2001.
CIA. “The World Factbook 2013-14.” Washington DC: Central Intelligence Agency, 2013. https://www.
cia.gov/library/publications/the-world-factbook/geos.
Ciceronis, Marci Tulli. De Natura Deorum (On the Nature of the Gods). Translated by Francis Brooks. 
Methuen & Co. London, 1896.
Clifford, James. Routes : Travel and Translation in the Late Twentieth Century. Cambridge, Massetc: 
Harvard University Press, 1997.
Collier, Stephen, and Nino Kemoklidze. “Pipes & Wires.” In Globalization in Practice, 69–74. Oxford: 
Oxford University Press, 2014. https://stephenjcollier.files.wordpress.com/2014/10/2014-pipes-and-
wires.pdf.
Commission on Spatial Development. “ESDP European Spatial Development Perspective. Towards 
Balanced and Sustainable Development of the Territory of the European Union.” Luxembourg: Euro-
pean Commission, May 1999.
“Conservation Value Assessment and Distribution of Selected Marine Mammals in the Nor-
thern Barents Sea.” Meddelelser. Oslo: Norsk Polarinstitutt, 1995. http://brage.bibsys.no/xmlui/
handle/11250/173110.
Corboz, André. Le territoire comme palimpseste et autres essais. Besançon: Les Éditions de 
BIBLIOGRAPHY      258
l’Imprimeur, 2001.
Corner, James . “The Agency of Mapping: Speculation, Critique and Invention.” In Mappings, edited by 
Denis Cosgrove, 213–52. London: Reaktion Books, 1999.
———  Recovering Landscape : Essays in Contemporary Landscape Architecture. New York, NY: Princ-
eton Architectural Press, 1999.
Cross, Nigel. Designerly Ways of Knowing. Springer-Verlag, 2006.
Crutzen, Paul. J, and Eugene F. Stoermer. “The Anthropocene.” IGBP Global Change Newsletter, no. 41 
(May 2000). http://www.igbp.net/publications/globalchangemagazine/globalchangemagazine/globalc
hangenewslettersno4159.5.5831d9ad13275d51c098000309.html.
Dahl, Rachel. “Marine Spatial Planning. A Step-by-Step Approach toward Ecosystem-Based Manage-
ment.” Manuals and Guides. Intergovernmental Oceanograpohic Commission, 2009. http://www.
unesco-ioc-marinesp.be/uploads/documentenbank/d87c0c421da4593fd93bbee1898e1d51.pdf.
Darwin, Charles and Richard Darwin Keynes, Charles Darwin’s Beagle Diary. Cambridge etc: Cam-
bridge University Press, 1988.
De Decker, Kris. “Wind Powered Factories: History (and Future) of Industrial Windmills.” Digital ma-
gazine. Low-Tech Magazine, 2009. http://www.lowtechmagazine.com/2009/10/history-of-industrial-
windmills.html.
De Landa, Manuel. A New Philosophy of Society: Assemblage Theory and Social Complexity. A&C 
Black, 2006.
——— A Thousand Years of Nonlinear History. New York: Zone Books, 1997.
Deleuze, Gilles and Félix Guattari. A Thousand Plateaus: Capitalism and Schizophrenia. 11th print. 
Minneapolis: University of Minnesota Press, 2005.
Derry, Thomas Kingston. A History of Scandinavia: Norway, Sweden, Denmark, Finland and Iceland. 
London ; Boston: G. Allen and Unwin, 1979.
Diener, Roger, Jacques Herzog, Marcel Meili, Pierre de Meuron, and Christian Schmid. Switzerland - an 
Urban Portrait. Basel: Birkhäuser, 2006.
Dismukes, John P., and John A. Bers. “Principles and Practice of Accelerated Radical Innova-
tion.” In PICMET 2007 Proceedings. Portland, Oregon, 2007. http://www.picmet.org/new/
conferences/2007/07bulletin.pdf.
Dismukes, John P., Lawrence K. Miller, and John A. Bers. “The Industrial Life Cycle of Wind Energy Elec-
trical Power Generation: ARI Methodology Modeling of Life Cycle Dynamics.” Technological Forecast-
ing and Social Change, Knowledge Driven Planning Tools for Emerging and Converging Technologies, 
76, no. 1 (January 2009): 178–91. doi:10.1016/j.techfore.2008.08.011.
Drucker, Peter. “Technological Trends in the 20th Century.” In Technology in Western Civilization, 
edited by Melvin Kranzberg and Carroll W. Pursell, Vol. 2. New York ; London: Oxford Univ. Press, 1967.
Duerfahrd, Lance. “A Scale That Exceeds Us: The BP Gulf Spill Footage and Photographs of Edward 
Burtynsky.” Imaginations- Journal of Cross-Cultural Image Studies . Revue D’études Interculturelles de 
L’image 3–2, no. Sighting Oil (September 6, 2012): 115–29.
Dunn, Nick. “Infrastructural Urbanism: Ecologies and Technologies of Multi-Layered Landscapes.” 
Spaces and Flows An International Journal of Urban and ExtraUrban Studies 1, no. 1 (2011): 87–96.
Dupuy, Gabriel. “Networks and Urban Planning: The Evolution of a Two-Way Relationship.” In Shifting 
Sense. Looking back to the Future in Spatial Planning. Design/Science/Planning. Amsterdam: Techne 
Press, 2005.
——— Urban Networks-Network Urbanism. Edited by Jeroen van Schaick and Ina T. Klassen. Amster-
dam: Techne Press, 2008.
Easley, David. Networks, Crowds, and Markets : Reasoning About a Highly Connected World. Leiden 
Cambridge University Press, 2010.
Easterling, Keller. Enduring Innocence : Global Architecture and Its Political Masquerades. Cambridge, 
Mass: MIT, 2005.
Ehrensvärd, Ulla, Pellervo Kokkonen, and Juha Nurmine. Die Ostsee : 2000 Jahre Seefahrt, Handel und 
Kultur. Hamburg: National Geographic, 2010.
Elden, Stuart. “Land, Terrain, Territory.” Progress in Human Geography 34, no. 6 (December 1, 2010): 
799–817. doi:10.1177/0309132510362603.
BIBLIOGRAPHY      259
———. “Missing the Point: Globalization, Deterritorialization and the Space of the World.” 
Transactions of the Institute of British Geographers 30, no. 1 (2005): 8–19. doi:10.1111/j.1475-
5661.2005.00148.x.
Elsam Engineering, and ENERGI E2. “The Danish Offshore Wind Farm Demonstration Project: Horns 
Rev and Nysted Offshore Wind Farm. Environmental Impact Assessment and Monitoring.” Review 
report 2003. The environmental Committee of the Danish Offshore Wind Farm Demonstration Proj-
ects, 2003.
ESaTDOR. “Baltic Sea Regional Profile.” ESaTDOR European Seas and Territorial Development, Op-
portunities and Risks. ESPON European Observation Network. Territorial Development and Cohesion, 
January 16, 2013.
The Environmental Group. “Danish Offshore Wind. Key Environmental Issues- a Follow-Up.” Danish 
Energy Agency, 2013.
European Environment Agency. “Europe’s Onshore and Offshore Wind Energy Potential. An Assess-
ment of Environmental and Economic Constraints.” Luxembourg: Office for the Official Publications of 
hte European Communities: EEA, 2009.
eurostat. “Maritime Transport Statistics- Short Sea Shipping of Goods.” Statistics Explained. Brussels: 
European Commission, April 2014. http://ec.europa.eu/eurostat/statistics-explained/index.php/Mari-
time_transport_statistics_-_short_sea_shipping_of_goods.
EWEA. “The European Offshore Wind Industry- Key Trends and Statistics 2013.” Brussels: European 
Wind Energy Association, January 2014. http://www.ewea.org/fileadmin/files/library/publications/sta-
tistics/European_offshore_statistics_2013.pdf.
FAO. FAO Statistical Yearbook 2014. Europe and Central Asia Food and Agriculture. Budapest: Food 
and Agriculture Organization of the United Nations, 2014. http://www.fao.org/economic/ess/ess-
publications/ess-yearbook/en/#.U7a4kbHb4TY.
——— “Fishery & Aquaculture Country Profiles: The Kingdom of Norway.” FAO, 2013. http://www.fao.
org/fishery/facp/NOR/en#CountrySector-SectorSocioEcoContribution.
———. The State of World Fisheries and Aquaculture 2014. FAO, 2014.
Federal Agency for Nature Conservation, Germany. “Human Activities and Nature Conservation in the 
North Sea and the Baltic Sea- Uses and Threats.” Accessed August 29, 2013. http://www.bfn.de/habi-
tatmare/en/nutzungen-gefaehrdungen.php.
Feenberg, Andrew. “A Critical Theory of Technology,” 2004. whttp://www.sfu.ca/~andrewf/books/
Critical_Theory_Technology.pdfww.sfu.ca/~andrewf.
———. Questioning Technology. London etc: Routledge, 1999.
Feltham, Oliver. Alain Badiou : Live Theory. London: Continuum, 2008.
Finnut Consult AS. “Description of Existing Transport Solutions for Seafood.” Regional Report Finn-
mark. Finnmark fylkeskommune (Finnmark County Council), February 2003.
Floridi, Luciano. “A Look into the Future Impact of ICT on Our Lives.” The Information Society 23, no. 1 
(January 1, 2007): 59–64. doi:10.1080/01972240601059094.
——— “Global Information Ethics: The Importance of Being Environmentally Earnest.” International 
Journal of Technology and Human Interaction 3, no. 3 (2007): 1–11.
Forrester, Jay W.  Industrial Dynamics. Cambridge, Mass: MIT Press, 1961.
———. World Dynamics. Cambridge, Mass: Wright-Allen, 1971.
Fossey, John, ed. “Top 100 Container Ports 2012.” Containerisation International, 2012. http://europe.
nxtbook.com/nxteu/informa/ci_top100ports2012/index.php?startid=1#/0.
Freedman, Richard. “Press Release: Environmental and Geopolitical Concerns Mix in EP Objec-
tions to Nord Stream Project.” European Parliament, July 7, 2008. http://www.europarl.europa.
eu/sides/getDoc.do?pubRef=-//EP//NONSGML+IM-PRESS+20080707IPR33591+0+DOC+PDF+V0//
EN&language=EN.
Friedman, Yona. L’architecture mobile. [nouvelle éd]. Paris, 1963.
Gajewski, Juliusz, Urszula Kowalczyk, and Andrzej Osowiecki. “The Baltic Sea- main common resource 
and model region for an integrated maritime policy.” Edited by Wilfried Görmar. Information zur Rau-
mentwicklung 8/9 2009, no. Raumplanung und -entwicklung in der Ostseeregion (2009): 561–67.
BIBLIOGRAPHY      260
Gargiani, R. de la vague pop a la surface neutre Archizoom Associati 1966–1974. Milan:Electa 2007
Gee, Kira, Bernhard Heinrichs, and Andreas Kannen. “Vision 2030. Towards the Sustainable Planning 
of the Baltic Sea Space.” BaltSeaPlan Report. Hamburg: BSH, Autumn 2011. http://www.baltseaplan.
eu/index.php/BaltSeaPlan-Vision-2030;859/1.
German Federal Agency for nature Conservation (BfN). “Spatial Planning in the German Exclusive Eco-
nomic Zone of the North and the Baltic Seas- Nature Conservation Objectives and Principles,” 2006.
Ghosn, Rania. Landscapes of Energy. New Geographies 2. Cambridge, Mass: Harvard University Gradu-
ate School of Design, 2009.
——— “The Expansion of the Extractive Territory.” In The Petropolis of Tomorrow, 228–37. New York: 
Actar Publishers and Architecture at Rice, 2013.
——— “Where Are the Missing Spaces- the Geography of Some Uncommon Interests.” In Perspecta, 
45:109–16. Cambridge, Mass: MIT Press, 2012.
Ghidoni, Matteo, ed. “Editorial.” San Rocco #10, no. Winter (2014).
Gibbs, Mark, and Cole Anthony. “Oceans and Coasts as Complex Adaptive Systems.” In Ecological 
Economics of the Oceans & Coasts. Cheltenham: Edward Elgar, 2008.
Görmar, Wilfried, and Bärbel Leupolt. “Übersicht Zu Raumstrukturellen Entwicklungen in Der Ostsee-
region Aus Historischer Perspektive (ergänzende Information).” Information Zur Raumentwicklung 8/9 
(2009).
Gosling, David, and Barry Maitland. Concepts of urban design. London: Academy Editions, 1984.
Greco, Gian Maria, and Luciano Floridi, “The Tragedy of the Digital Commons.” Ethics and Information 
Technology 6, no. 2 (June 1, 2004): 73–81. doi:10.1007/s10676-004-2895-2.
Greenfield, Beth. “The World’s Richest Countries.” Forbes Magazine, February 22, 2012. http://www.
forbes.com/sites/bethgreenfield/2012/02/22/the-worlds-richest-countries/.
Gugger, Harry, and Barbara Costa. “Urban-Nature: The Ecology of Planetary Artifice.” San Rocco 10, 
no. Ecology (2014).
Gugger, Harry, Nancy Couling and Aurélie Blanchard eds. Barents Lessons. Teaching and Research in 
Architecture. Zürich: Park Books, 2012.
Hall, Peter, and Mark Tewdwr-Jones. Urban and Regional Planning. 5th ed. London: Routledge, 2011.
Halpern, B. S., S. Walbridge, K. A. Selkoe, C. V. Kappel, F. Micheli, C. D’Agrosa, J. F. Bruno, et al. “A 
Global Map of Human Impact on Marine Ecosystems.” Science 319, no. 5865 (February 15, 2008): 
948–52. doi:10.1126/science.1149345.
Hård, Mikael, ed. Urban Machinery : Inside Modern European Cities. Cambridge, Mass: The MIT Press, 
2008.
Harvey, David. Social Justice and the City. London: Arnold, 1973.
HELCOM. “Pearls of the Baltic Sea. Networking for Life: Special Nature in a Special Sea.” Helsinki: 
Baltic Marine Environment Protection Comission - HELCOM, 2007. http://helcom.fi/Lists/Publications/
Pearls%20of%20the%20Baltic%20Sea.pdf#search=Pearls%20of%20the%20Baltic.
Hill, Donald, R. A History of Engineering in Classical and Medieval Times. [2nd printing]. La Salle, Ill: 
Open Court PubCo, 1984.
Hillier, Jean. “Strategic Navigation in an Ocean of Theoretical and Practice Complexity.” In The Ashgate 
Research Companion to Planning Theory : Conceptual Challenges for Spatial Planning. Ashgate Re-
search Companion. Farnham, Surrey, England: Ashgate, 2010.
———. The Ashgate Research Companion to Planning Theory : Conceptual Challenges for Spatial Plan-
ning. Ashgate Research Companion. Farnham, Surrey, England: Ashgate, 2010.
Hoete, Anthony, and Albert Refiti. “Sites Pacific.” In ROAM : Reader on the Aesthetics of Mobility. 
London: Black Dog, 2003.
Hønneland, Geir. “Autonomy and Regionalisation in the Fisheries Management of Northwestern Rus-
sia.” Marine Policy 22, no. 1 (January 1998).
———. Borderland Russians : Identity, Narrative and International Relations. Basingstoke: Palgrave 
Macmillan, 2010.
BIBLIOGRAPHY      261
———. Making Fishery Agreements Work : Post-Agreement Bargaining in the Barents Sea. Chelten-
ham, UK: Edward Elgar, 2012.
———. “Norway and Russia: Bargaining Precautionary Fisheries Management in the Barents Sea.” The 
Arctic Review on Law and Politics 5, no. 1/2014 (2014): 75–99.
Howard, Ian P., and Brian J. Rogers. Perceiving in Depth. Oxford: Oxford University Press, 2012.
Howe, K. R., ed. Vaka Moana: Voyages of the Ancestors: The Discovery and Settlement of the Pacific. 
Honolulu: University of Hawaii Press, 2007.
Hoyle, and D. A. Pinder, eds. Cityport Industrialization and Regional Development : Spatial Analysis 
and Planning Strategies : International Seminar on Problems of Cityport Industrialization, Southamp-
ton, November 1979. Vol. 24. Urban and Regional Planning Series. Oxford ao: Pergamon Press, 1981.
IMR.  “‘Joint Norwegian-Russian Environmental Status Report on the Barents Sea Ecosystem’IMR 
- PINRO Reports.” Update. IMR/PINRO Joint Report Series. IMR/PINRO, 2014. http://www.imr.no/pub-
likasjoner/andre_publikasjoner/imr-pinro_samarbeidsrapporter/en.
IOC. “Annual Report 2006.” IOC Annual Report Series. Paris: UNESCO, 2006.
Jackson, John Brinckerhoff. Discovering the Vernacular Landscape. New Haven etc: Yale University 
Press, 1984.
Joas, M, D Jahn, and K Kern, eds. Governing a Common Sea : Environmental Policies in the Baltic Sea 
Region. London: Earthscan, 2008.
Jones, Michael. “Land-Tenure and Landscape Change in Fishing Communities on the Outer Coast 
of Central Norway, C. 1880 to the Present: Methodological Approaches and Modes of Explana-
tion.” Geografiska Annaler. Series B, Human Geography 70, no. 1 (January 1, 1988): 197–204. 
doi:10.2307/490755.
Kaika, Maria, and Erik Swyngedouw. “Fetishizing the Modern City: The Phantasmagoria of Urban Tech-
nological Networks.” International Journal of Urban and Regional Research 24, no. 1 (2000): 120–38. 
doi:10.1111/1468-2427.00239.
Kakoschke, Ines, and Hans-Ulrich Maronde. Seebad Lubmin- Ein Kleinod Am Greifswalder Bodden. 
Edited by Klaus Hagelberg and Hans Klittlaus. Greifswald: Heimatverein Boddenküste Seebad Lubmin 
e.V., 2011.
Katsikis, Nikos. “On the Geographical Organization of World Urbanization.” MONU, Geographical 
Urbanism, 20 (n.d.).
——— “Two Approaches to ‘World Management’: C. A. Doxiadis and R.B. Fuller.” In Implosions/Explo-
sions. Towards a Study of Panetary Urbanization. Berlin: Jovis, 2014.
Kautsky, Lena, and Sören Svensson. “Life in the Baltic Sea.” In Environmental Science. Understanding, 
Protecting and Managing the Environment in the Baltic Sea Region. Uppsala: Uppsala University, 2003. 
http://www.balticuniv.uu.se/index.php/boll-online-library/834-es-environmental-science.
Klaipėda State Seaport Authority. “Port of Klaipėda: Discover a Proven Way.” Klaipėdos State Seaport 
Authority, January 2015.
Klingmann, Anna, and Marc Angélil. “Hybrid Morphologies: Infrastructure, Architecture, Landscape.” 
Diadalos 73 (1999): 16–25.
Kranzberg, Melvin, and Carroll W. Pursell, eds. Technology in Western Civilization. 2 vols. New York ; 
London: Oxford Univ. Press, 1967.
Kwinter, Sanford. Far from Equilibrium : Essays on Technology and Design Culture. Edited by Cynthia C 
Davidson and Michael Kubo. Barcelona: Actar, 2008.
Laanearu, Janek, and Aleksander Klauson. “Principal Underwater Noise Sources in the Baltic Sea 
and metrics used in noise level assessment.” Tallinn, 2013. https://biasproject.files.wordpress.
com/2014/09/ges-reg-tallinn-25-jan-2013.pdf.
Ladenburg, Jacob, Dubgaard, Alex, Martinsen, Louise and Tranberg, Jesper. “Economic Valuation of the 
visual externalities of off-shore wind farms.” Danish Energy Authority, 2003.
Laferrière, Eric, and Peter J. Stoett. International Relations Theory and Ecological Thought: Towards a 
Synthesis. Routledge, 2003.
Lang, Peter, and William Menking. Superstudio : Life without Objects. Milano: Skira, 2003.
Langlet, David. “Nord Stream, the Environment and the Law: Disentangling a Multijurisdictional En-
ergy Project.” Scandinavian Studies in Law 59, no. Environmental Law (March 2014): 80–108.
BIBLIOGRAPHY      262
Larsen, J, J Urry, and K. W. Axhausen. “Social Networks and Future Mobilities.” Report to the Horizons 
Programme of the Department for Transport. Lancaster & Zürich: Department of Sociology, University 
of Lancaster and IVT, ETH Zürich, 2006.
Latour, Bruno. Reassembling the Social: An Introduction to Actor-Network-Theory. Oxford: Oxford 
University Press, 2005.
———. Science in Action : How to Follow Scientists and Engineers through Society. Cambridge: Har-
vard University Press, 1987.
———. “To Modernize or Ecologise? That Is the Question.” In Technoscience. The Politics of Interven-
tions. Oslo: Unipub, 2007.
Lefebvre, Henri. The Production of Space. Translated by Donald Nicholson-Smith. Oxford, UK etc: 
Blackwell, 1991.
———. The Urban Revolution. Minneapolis: University of Minnesota Press, 2003.
Leopold, Aldo. A Sand County Almanac, and Sketches Here and There. New York: Oxford University 
Press, 1987.
Leppäranta, Matti, and Kai Myrberg. Physical Oceanography of the Baltic Sea. Berlin: Springer, 2009.
Lévy, Jacques. “Eine Geographische Wende.” Geographische Zeitschrift 92, no. 1 & 2 (2004): 133–46.
——— Le tournant géographique : penser l’espace pour lire le monde. Paris: Belin, 1999.
Lewis, Barbara. “EU Delays Decision on Russian Access to Opal Gas Pipeline.” Reuters. July 16, 2014. 
http://www.reuters.com/article/2014/07/16/eu-ukraine-opal-idUSL6N0PR33A20140716.
Loveridge, Russell Alexander. Process Bifurcation and the Digital Chain in Architecture. Lausanne: 
EPFL, 2012.
http://www.belspo.be/belspo/organisation/publ/pub_ostc/MA/GaufreZVR_en.pdf.
Lucan, Jacques. Composition, non-composition : architecture et théories, XIXe-XXe siècles. Réimpr. 
2010. Architecture. Lausanne: Presses Polytechniques et Universitaires Romandes, 2010.
Lueder, Christoph, and Ed Wall, “The Iconic and the Charged Field.” Spaces and Flows An International 
Journal of Urban and ExtraUrban Studies 1, no. 3 (2011): 85–95.
Lundgren, Jan O. The Transformation of a Geopolitical Space into a Tourist Space: The Case of Pas-
senger Shipping in the Baltic. Les Cahiers Du Tourisme. Série C, no 186. Aix-en-Provence: Centre des 
hautes études touristiques, 1994.
Maes, Frank. “A Flood of Space. Towards a Spatial Structure Plan of the Sustainable Managemet of the 
North Sea.” GAUFRE report. Bernheem: Belgian Science Policy, 2005.
Ministry of Forests, Lands and Natural Resource Operations, British Columbia. “First Nations and 
Province Complete Marine Plans.” E- Newsletter, April 27, 2015, April 2015 edition. http://www.news-
room.gov.bc.ca/2015/04/first-nations-and-province-complete-marine-plans.html.
Maleuvre, Didier. The horizon : a history of our infinite longing. Berkeley: University of California Press, 
2011.
Mallgrave, Harry, Francis, and David Goodman. An Introduction to Architectural Theory 1968 to the 
Present. Chichester, UK: Wiley-Blackwell, 2011.
Mancke, Elizabeth. “Early Modern Expansion and the Politicization of Oceanic Space*.” Geographical 
Review 89, no. 2 (April 1, 1999): 225–36. doi:10.1111/j.1931-0846.1999.tb00215.x.
Mann, Charles C. “Oldest Civilization in the Americas Revealed.” Science 307, no. 5706 (January 7, 
2005): 34–35. doi:10.1126/science.307.5706.34.
Marker, Chris. “Immemory,” 1996. (http://www.chrismarker.org/immemory-by-chris-marker/.
Martin, Alberto Serna. “Deeper and Colder: The Impacts and Risks of Deepwater and Arctic Hydro-
carbon Development.” Research report. Unconventional Oil & Gas. Amsterdam: Sustainalytics, March 
2012. http://www.sustainalytics.com/deeper-and-colder-impacts-and-risks-deepwater-and-arctic-
hydrocarbon-development-0.
Massey, Doreen. Space, Place, and Gender. Minneapolis: University of Minnesota Press, 1994.
Mastrigli, Gabriele. “Book Review:  Superstudio. Life Without Objects.” Arch.it, December 28, 2003. 
http://architettura.it/books/2003/200307003/.
BIBLIOGRAPHY      263
Matsuda, Matt K. “‘This Territory Was Not Empty’: Pacific Possibilities.” Geographical Review 97, no. 2 
(April 1, 2007): 230–43.
Merrifield, Andy. “The Urban Question under Planetary Urbanization:” International Journal of Urban 
and Regional Research 37, no. 3 (May 2013): 909–22. doi:10.1111/j.1468-2427.2012.01189.x.
Mead, William Richard. The Scandinavian Northlands. Problem Regions of Europe. London: Oxford 
Univ. Press, 1975.
Mezhevich, N. “Borders and Identity in Theory and Practice of the Eastern Baltic Region.” The Baltic 
Region, no. 3 (2014): 78–87. doi:10.5922/2079-8555-2014-3-7.
McKenna, Megan F., Ross, Donald, Wiggins, Sean M., and Hildebrand, John A.  “Underwater Radiated 
Noise from Modern Commercial Ships.” The Journal of the Acoustical Society of America 131, no. 1 
(January 1, 2012): 92–103. doi:10.1121/1.3664100.
Moreno, Jacob L. Who Shall Survive ?: Foundations of Sociometry, Group Psychotherapy and Socio-
drama. Beacon: Beacon House, 1953.
Morton, Timothy. “Architecture without Nature.” https://www.academia.edu/2064219/Architecture_
without_Nature. accessed May 24, 2015.
———. Ecology without Nature : Rethinking Environmental Aesthetics. Harvard Univ. Press pbk. ed. 
2009. Cambridge, Mass: Harvard University Press, 2009.
———. “Everything We Need: Scarcity, Scale, Hyperobjects.” Edited by Jon Goodbun, Jeremy Till, and 
Deljana Iossifova. Architectural Design 04/2012 (August 2012).
———. “PEAK NATURE. Capitalism Has No Soul.” Adbusters, December 2011. https://www.adbusters.
org/magazine/98/peak-nature.html.
Mukerji, Chandra. Impossible Engineering : Technology and Territoriality on the Canal Du Midi. Princ-
eton Studies in Cultural Sociology. Princeton: Princeton University Press, 2009.
Myers, Dowell. “Symposium: Putting the Future in Planning.” Journal of the American Planning Asso-
ciation 67, no. 4 (December 31, 2001): 365–67. doi:10.1080/01944360108976244.
Nadaï, Alain, and Dan van der Horst. “Introduction: Landscapes of Energies.” Landscape Research 35, 
no. 2 (2010): 143–55. doi:10.1080/01426390903557543.
Nadaï, Alain, and Olivier Labussière,. “Birds, Wind and the Making of Wind Power Landscapes in Aude, 
Southern France.” Landscape Research 35, no. 2 (2010): 209–33. doi:10.1080/01426390903557964.
Naess, Arne. “The Shallow and the Deep, Long-range Ecology Movement. A Summary.” Inquiry 16, no. 
1–4 (January 1, 1973): 95–100. doi:10.1080/00201747308601682.
Næss, Arne, and David Rothenberg. Ecology, Community and Lifestyle : Outline of an Ecosophy. Cam-
bridge: etc, 1989.
Nancy, Jean-Luc. The Ground of the Image. Translated by Jeff Fort. Fordham University Press, 2005.
NDR. “EWN Erwägen Rückzug Aus Gaskraftwerksplänen.” Nord Deutscher Rundfunk. July 30, 2014. 
http://www.ndr.de/nachrichten/mecklenburg-vorpommern/EWN-stellt-neues-Gaskraftwerk-in-Lub-
min-vor,gaskraftwerk136.html.
New Geographies Research Lab. “Research Statement. Geography as Paradigm.” President and Fellows 
of Harvard College, 2013. http://research.gsd.harvard.edu/nglab/.
Newman, Mark E. J. Networks : An Introduction. Oxford: Oxford University Press, 2010.
Nilsson, P. A., C.H. Marcussen, J. Pedersen, and K. Munkgaard Pedersen. “Cruise Tourism in the Baltic 
and Bothnian Sea - A Pilot Study on Maritime Tourism.” Seagull Working paper. Nexø: Centre for Re-
gional and Tourism Research. Accessed September 3, 2015. http://ec.europa.eu/ourcoast/download.
cfm?fileID=906.
Nord Stream. “Nord Stream Espoo Report: Key Issue Paper. Fish and Fishery.” Environmental Impact 
Assessment. Zug: Nord Stream, February 2009. www.nord-stream.com/press-info/library/?page=15.
———. “Nord Stream Espoo Report: Key Issue Paper. Munitions: Conventional and Chemical.” Envi-
ronmental Impact Assessment. Zug: Nord Stream, February 2009. www.nord-stream.com/press-info/
library/?page=15.
——— “Nord Stream Espoo Report: Key Issue Paper. Seabed Intervention: Works and Anchor Han-
dling.” Environmental Impact Assessment. Zug: Nord Stream, February 2009. www.nord-stream.com/
press-info/library/?page=15.
BIBLIOGRAPHY      264
Norwegian Petroleum Directorate. “CO2 Storage Atlas Norwegian Continental Shelf.” Stavanger: The 
Norwegian Petroleum Directorate, April 2014. http://www.npd.no/Global/Norsk/3-Publikasjoner/Rap-
porter/CO2-samleatlas/Preface.pdf.
November, Valérie, Eduardo Camacho-Hübner, and Bruno Latour. “Entering a Risky Territory: Space 
in the Age of Digital Navigation.” Environment and Planning D: Society and Space 28, no. 4 (2010): 
581–99. doi:10.1068/d10409.
Oceana. “Fisheries Management in the Baltic Sea.” Copenhagen: OCEANA, March 2012. http://www.
hel.ug.edu.pl/images/OCEANA_Baltic_fisheries_report_2012.pdf.
Odum, Howard T. Systems Ecology : An Introduction. New York: Wiley, 1983.
Office of the Deputy Prime Minister. “Planning Policy Statement 11: Regional Spatial Strategies.” Plan-
ning Policy Statement. London: HMSO Her Majesty’s Stationery Office, 2004. http://www.planning-
applications.co.uk/pps11_regionalspatialstrategies.pdf.
Olwig, Kenneth R. Landscape, Nature, and the Body Politic : From Britain’s Renaissance to America’s 
New World. Madison: University of Wisconsin Press, 2002.
Palmer, Alan Warwick. Northern Shores : A History of the Baltic Sea and Its Peoples. London: Murray, 
2005.
Palmer, Andrew, and Ken Croasdale. Arctic Offshore Engineering. Singapore: World Scientific, 2013.
Patterson, Murray G., ed. Ecological Economics of the Oceans and Coasts. Cheltenham: Edward Elgar, 
2008.
Phelan, Jake. “Seascapes: Tides of Thought and Being in Western Perceptions of the Sea.” Goldsmiths 
Anthropology Research Paper. GARP. London: Goldsmiths College, 2007.
Pinchuk, Denis. “UPDATE 2-Gazprom Mothballs Extension of Nord Stream Pipeline.” Reuters, Janu-
ary 28, 2015. http://www.reuters.com/article/2015/01/28/russia-gazprom-nordstream-idUSL6N-
0V71HO20150128.
Pratt, Joseph  A., Priest, Tyler and Castaneda, Christopher J. Offshore Pioneers Brown & Root and the 
History of Offshore Oil and Gas. Houston, Tex: Gulf Pub. Co, 1997.
Pritchard, Sara B. Confluence: The Nature of Technology and the Remaking of the Rhône. Cambridge 
Massachusetts: Harvard University Press, 2011.
Prominski, Martin. “Landschaft.” In Über Den Zwischenraum // Zum Wandel Des Ästhetischen 
Interresses, edited by Christophe Gilot, Anette Freytag, Susanne Hofer, and Albert Kirchengast. ETH 
Zürich, Departement Architektur, ILA, 2011.
Rambøll. “Environmental Monitoring in Swedish Waters 2013.” NordstreamEnvironmental Monistor-
ing Report- Sweden, April 14, 2014. https://www.nord-stream.com/press-info/library/?q=&type=3&c
ategory=20&country=.
Roberts, Callum. The Unnatural History of the Sea. Washington DC: Island Press, 2007.
Reichsteiner, Rudolph. “Wind Power in Context- A Clean Revolution in the Energy Sector.” Wind power 
study. Energy Watch Group, 2009. http://energywatchgroup.org/windkraft-studie-2009/.
Ritter, Joachim. Landschaft : zur Funktion des Aesthetischen in der modernen Gesellschaft: (Rede bei 
der feierlichen Uebernahme des Rektoramtes am 16.Nov.1962). Münster, Westf: Aschendorff, 1963.
Robinson, Jennifer. “Cities in a World of Cities: The Comparative Gesture.” International Journal of Ur-
ban and Regional Research 35, no. 1 (January 1, 2011): 1–23. doi:10.1111/j.1468-2427.2010.00982.x.
Rowland, Nicholas J., and Jan-Hendrik Passoth. “Infrastructure and the State in Science 
and Technology Studies.” Social Studies of Science 45, no. 1 (February 1, 2015): 137–45. 
doi:10.1177/0306312714537566.
Royal Norwegian Ministry of the Environment. “Meld. St. 10. Report to the Storting (white paper)First 
Update of the Integrated Management Plan for the Marine Environment of the Barents Sea - Lofoten 
Area,” November 3, 2011. http://www.regjeringen.no/en/dep/md/documents-and-publications/
government-propositions-and-reports-/reports-to-the-storting-white-papers-2/2010-2011/meld-
st-10-20102011.html?id=682050.
Røyseland, Espen, and Rø Oystein, eds. Northern Experiments. The Barents Urban Survey 2009. Oslo: 
0047 Press, 2009.
Rozwadowski, Helen M. “Technology and Ocean-scape: Defining the Deep Sea in Mid-nineteenth 
Century.” History and Technology 17, no. 3 (2001): 217–47. doi:10.1080/07341510108581993.
BIBLIOGRAPHY      265
Rydén, Lars, Pawel Migula and Magnus Andersson eds. Environmental Science- Understanding, pro-
tecting and managing the environment in the Baltic Sea Region. 2003. Uppsala: Uppsala University, 
The Baltic University Programme. http://www.balticuniv.uu.se/index.php/boll-online-library/834-es-
environmental-science 
Sakshaug, Egil, Geir Johnsen, and Kit Kovacs, eds. Ecosystem Barents Sea. Trondheim: Tapir Academic 
Press, 2009.
Salingaros, Nikos A. Principles of Urban Structure. Design, Science, Planning. Amsterdam: Techne 
Press, 2005.
Sauer, Carl Ortwin, and John Leighly. Land and Life: A Selection from the Writings of Carl Ortwin Sauer. 
Berkeley ; London [etc.]: University of California Press, 1974.
Schmid, Christian. “Patterns and Pathways of Global Urbanization: Towards a Comparative Analysis.” In 
Implosions/Explosions. Towards a Study of Planetary Urbanization. Berlin: Jovis, 2014.
Schultz-Zehden, Angela, Kira Gee, and Katarzyna Scibior. “PlanCoast. Handbook on Integrated Marine 
Spatial Planning.” Berlin: s.Pro sustainable projects, April 2008.
Shannon, Kelly and Marcel Smets. The Landscape of Contemporary Infrastructure. Rotterdam: NAI, 
2010.
Sobel, Dava. Longitude : The True Story of a Lone Genius Who Solved the Greatest Scientific Problem of 
His Time. London: Fourth Estate, 1996.
Soja, Edward W. Postmetropolis : Critical Studies of Cities and Regions. Oxford: Blackwell Publishers, 
2000.
Stauffer, Robert C. “Haeckel, Darwin, and Ecology.” The Quarterly Review of Biology 32, no. 2 (June 1, 
1957): 138–44.
Stanek, Łukasz, and Henri Lefebvre. Henri Lefebvre on Space : Architecture, Urban Research, and the 
Production of Theory. Minneapolis, Minn: University of Minnesota Press, 2011.
Stankiewicz, Monika, Hermanni Backer, and Nikolay Vlasov. “Maritime Activities in the Baltic Sea- An 
Integrated Thematic Assessment on Maritime Activities and Response to Pollution at Sea in the Baltic 
Sea Region.” Baltic Sea Environmental Proceedings. Helsinki: HELCOM, 2010. http://www.helcom.fi/
Lists/Publications/BSEP123.pdf.
Stauffer, Marie Theres. Figurationen des Utopischen : theoretische Projekte von Archizoom und Super-
studio. Vol. Band 146. Kunstwissenschaftliche Studien. München: Deutscher Kunstverlag, 2008.
———. “Utopian Reflections, Reflected Utopias.” AA Files 47 (2002). http://aabookshop.net/?wpsc-
product=aa-files-47.
Steinberg, Philip E. “Navigating to Multiple Horizons: Toward a Geography of Ocean-Space.” The Pro-
fessional Geographer 51, no. 3 (August 1, 1999): 366–75. doi:10.1111/0033-0124.00172.
Stewart, Robert, A. Introduction to Physical Oceanography. Texas: Texas A & M University, 2008. 
http://oceanworld.tamu.edu/resources/ocng_textbook/PDF_files/book.pdf.
———. The Social Construction of the Ocean. Cambridge Studies in International Relations 78. Cam-
bridge [etc.]: Cambridge University Press, 2001.
Stilgoe, John R. Common Landscape of America, 1580 to 1845. New Haven ; London: Yale University 
Press, 1982.
Stoll, Katrina and Scott Lloyd. Infrastructure as Architecture : Designing Composite Networks. Berlin: 
Jovis, 2010.
Stopford, Martin. Maritime Economics. 3rd ed. London: Routledge, 2009.
Storr, Robert. Gerhard Richter: Doubt and Belief in Painting. New York: Museum of Modern Art, 2003.
Strøksnes, Morten Andreas. “The Inner Space of Barents.” In Northern Experiments. The Barents 
Urban Survey 2009. Oslo: 0047 Press, 2009.
Sugimoto, Hiroshi. http://www.sugimotohiroshi.com/seascape.html. accessed May 9, 2013.
Sunde, Charlotte. “The Open Horizon: Exploring Spiritual and Cultural Values of the Oceans and 
Coasts.” In Ecological Economics of the Oceans & Coasts, edited by Murray G. Patterson. Cheltenham: 
Edward Elgar, 2008.
Swyngedouw, Erik. “Globalisation or ‘Glocalisation’? Networks, Territories and Rescaling.” Cambridge 
Review of International Affairs 17, no. 1 (April 1, 2004): 25–48. doi:10.1080/0955757042000203632.
BIBLIOGRAPHY      266
The Environmental Group. “Danish Offshore Wind. Key Environmental Issues- a Follow-Up.” Danish 
Energy Agency, 2013.
Theutenberg, Bo Johnson. “Mare Clausum et Mare Liberum.” ARCTIC 37, no. 4 (December 1984). 
http://pubs.aina.ucalgary.ca/arctic/Arctic37-4-481.pdf.
Timmermans, Willem, J. “The Future of Offshore Pipelining.” Offshore Magazine 62, no. 6 (January 6, 
2002).
Tomczak, M. “Some Historical, Theoretical and Applied Aspects of Quantitative Water Mass Analysis.” 
Journal of Marine Research 57, no. 2 (1999): 275–303.
Topalovic, Milica. “The Missing Map- Exploring Singapore beyond the Border.” FCL Magazine 2 (2014).
Topalovic, Milica, Martin Knüsel, Martin Jäggi, and Stefanie Krautzig, eds. Architecture of Territory - 
Hinterland : Singapore, Johor, Riau. Zürich: ETH Zürich DArch, 2013.
UN. “UNCLOS 1982,” 1982. http://www.un.org/Depts/los/convention_agreements/ convention_over-
view_convention.htm.
Upmeyer, Bernd. “Working with Geography. Interview with Bernardo Secchi.” MONU, April 2014.
Viganò, Paola. Les territoires de l’urbanisme : le projet comme producteur de connaissance. Nouv. éd. 
VuesDensemble. Genève: MētisPresses, 2014.
Vogler, John. The Global Commons: Environmental and Technological Governance. 2nd ed. Chichester 
[etc.]: John Wiley & Sons, 2000.
Von Borries, Uta. Wagnis in Der Südsee - Das Rätsel Der Polynesier. Documentary. ZDF, 2010. http://
www.zdf.de/terra-x/der-vorstoss-der-lapita-kultur-5353868.html.
von Humboldt, Alexander. Alexander von Humboldts Kosmos : Entwurf einer physischen Weltbeschrei-
bung. Stuttgart: Verlag der JGCotta’schen Buchhandlung, 1870.
Waldheim, Charles, ed. The Landscape Urbanism Reader. New York, N.Y: Princeton Architectural Press, 
2006.
Walls, Laura, Dassow. “Introducing Humboldt’s Cosmos.” Minding Nature 2, no. 2 (August 2009). 
http://www.humansandnature.org/august-2009---vol-2--num-2-minding_nature-7.php.
Wang, David, and Linda Groat. Architectural Research Methods. New York, NY: John Wiley & Sons, 
2002.
Willcocks, Leslie, and Edgar A. Whitley. “Developing the Information and Knowledge Agenda in Infor-
mation Systems: Insights From Philosophy.” The Information Society 25, no. 3 (May 12, 2009): 190–97. 
doi:10.1080/01972240902848880.
Wilson, Sheena, and Andrew Pendakis, eds. “Sight, Site, Cite. Oil in the Field of Vision.” Imaginations: 
Journal of Cross-Cultural Image Studies, Sighting Oil, 3, no. 2 (June 9, 2012). http://www3.csj.ualberta.
ca/imaginations/?page_id=4020.
 “World Energy Outlook 2010.” World Energy Outlook. Paris: International Energy Agency, November 
2010. http://www.worldenergyoutlook.org/publications/weo-2010/.
WWF. “The Barents Sea Ecoregion: A Biodiversity Assessment.” Oslo: WWF, 2004. http://wwf.panda.
org/who_we_are/wwf_offices/norway/news/?12202/the-barents-sea-ecoregion-a-biodiversity-
assessment.
——— “Future Trends in the Baltic Sea.” WWF Baltic Ecoregion Programme. WWF, 2010.
——— “Sensitive Baltic Sea Areas Now Protected from Shipping Activities.” WWF. Accessed Septem-
ber 10, 2013. http://wwf.panda.org/index.cfm?52820/sensitive-baltic-sea-areas-now-protected-from-
shipping-activities.
Yi-Fu Tuan, Géographe. Topophilia : A Study of Environmental Perception, Attitudes and Values. Engle-
wood Cliffs - NJ: Prentice-Hall, 1974.
Zarin, Michael. “World’s Most Powerful Wind Turbine Now Operational.” Vestas News, January 28, 
2014. http://www.vestas.com/en/media/news#!140128_nr_vws.
BIBLIOGRAPHY      267
  CURRICULUM VITAE
  NANCY R. COULING B. ARCH (HONS)



















can Doc 2011-15, EPFL 
Postgraduate Scholarship 1988-89 
Architectural Registration 1987 
Graduation 1983 
Bachelor of Architecture 1978-1983 
SELECTED PROJECTS CET-01
Research Management LURI.watersystems GmbH 
Immobilie Facility Management GmbH 2009 
Federal Ministry of Transport, Building & Urban
Development with Leipzig City 2005-09
Siemens Real Estate 2003-06 
Senat for Urban development, Berlin 2004
ASW, Leipzig City 2001-04 
The Kingdom of Bahrain
EPFL, lapa/ laba Prof Harry Gugger, Architecture and Urban Design
TU Berlin, Department Prof K. Zillich, Architecture und Urban D esign
TU Berlin, Department Prof K. Zillich, Architecture und Urban D esign
4th year Tutor for course coordinator urban design, Steve Whitford, University of Melbourne, Australia
Department Prof. Klaus Zillich, TU Berlin Architecture und Urban Design
Prof. Heike Büttner, Fachhochschule München
Couling | schnorbusch GbR with Dipl. Ing. M. Arch Susanne Schnorbusch
Interdisciplinary practice with Gerald Eberhard & Susanne Schnorbusch,
Architects and Klaus Overmeyer Landscape Architect
LAB Architecture Studio Melbourne, Australia
Architecture & Planning LPT Hong Kong
independant projects and architectural practices and Germany
  Steidle & Partner / Peter Lanz Architekt / Beringer & Wawrik, Munich
  Atelier Christoph Langhof, Berlin
Architectural practices Italy
  Prof. G. Polesello / Prof R. Sordina / Ugo Camerino Architetto, Venice
  Massimiliano Fuksas, Rome
Architectural practices New Zealand
  Rewi Thompson Architect, Auckland
  Dave Launder Architect, Wellington
Thesis Title: “The Role of Ocean Space in Contemporary urbanization”
Supervisor: Prof Harry Gugger. 
One-year Arts Scholarship awarded by the Italian Government. Study completed at Università per 
Stranieri, Perugia and at the Istituto Universitario di Architettura di Venezia (I.U.A.V)
Examination, New Zealand Architect’s Registration Board
with “Honours” (equivalent to Master of Architecture)
University of Auckland, New Zealand, Faculty of Architecture
Preliminary research, urban feasibility study, design and permit drawings 2006- for an off-shore holding 
tank, “SPREE2011” Osthafen, Berlin with König Architekten. Applied research funding: BM
Urban block with six low-energy apartments according to the Passivhaus standard in Leipzig-
Lindenau (Developed Design)
Prototype “Colonnades on the old salt route” - post-demolition communal garden and colonnade, Leip-
zig-Grünau. Applied research funding: ExWoSt programme Urban quarters for young and old
“Siemens Strukturkonzept” Strategy for reorganisation of the central administration building in Berlin, 
4 phases realised /“Siemens Spreegelände”- redevelopment of an industrial site. 4 phases realised
“Urban Pioneers” temporary use as development catalyst, with studio urban catalyst.
Sportfield 5.1, Leipzig Grünau. Design & realisation Highly commended Architecture Prize Leipzig 2005
invited urban design competition “Durrat Al Bahrain Crescent”, with WS Atkins & Partners, Middle East
CURRICULUM VITAE 268
urban lab + Symposium “Urban Teaching Global Learning”, laba, Basel 10-14 November 2014
coordination: N. Couling 
urban lab +  PhD colloquium “Research Methods for the Intercultural Dimensions of Territory”, EPFL 
14.11.14   coordination: N. Couling
urban lab +  Symposium “Shaping the City- an ethical committment?”, University of Calabria, June 
2014
urban lab + Workshop “Intercultural Approaches” KRVIA, Mumbai Feb 2014
International PhD Seminar “Urbanism & Urbanization ›Urbanism after Urbanism”
Ecole Nationale Supérieure d’Architecture  Paris-Malaquais, October 2013
International Conference, urban and landscape days “Between Architecture of War and Military Urba-
nism” Estonian Academy of Arts, Tallinn, 2013  http://architectureofwar.artun.ee/documentation/
PhD conference, “Within the Limits of Scarcity- Rethinking Space, City and Practices”, University of 
Westminster 2013. Organisers: SCIBE research project; Scarcity & Creativity in the Built Environment
http://www.scibe.eu/category/conference/
University of Applied Science (FH), Lausitz 2009 
Symposium & Exhibition “Berlin: Nomad Architects” Lebanese American University, Beirut 2009 
Dept. of Architecture and Design 
Forum & Exhibition “Spreeforum Wasserschaft Spree - future Scenarios between Schilling and Elsen-
bridges”  Faculty Forum TU Berlin, 2009. Organisation N. Couling, P. Alfaro d’Alençon, D. Konrad.
SELECTED PRESENTATIONS
SELECTED TEACHING PROJECTS 
laba,EPFL 2013-14 teaching support
laba,EPFL 2012-13 teaching support
laba,EPFL 2011-12 content management
Prof K. Zillich, TU Berlin 2009 teaching
Prof K. Zillich, TU Berlin 2008 teaching
Prof K. Zillich, TU Berlin 2004-5 teaching
Prof K. Zillich, TU Berlin 2003-4 teaching
Prof K. Zillich, TU Berlin 2003 teaching
Presentation: Architecture in the Expanded Field, 
with H. Gugger & B. Costa
Paper: The Intercultural Dimensions of Ocean 
Territory
Presentation: The Cultural Territory, with P. 
Cannavò, S. Sundararajan & R Gupte
Presentation: Imagining the Region
Paper: The Urbanization of the Sea
Paper: The Military Space of the Ocean
Paper: Scarcity within a context of abundance- 
case-study Barents Sea, Norway 
Lecture: Strategies for urban ecology / How can 
less (city) be more (urban)?
Lecture: New implants for deconstructed territo-
ries. Projects cet-01 in the sth-Leipzig region
Lecture: urban zero plus
Couling, N., 2014. 
Couling, N., 2014. 
Couling, N., 2013. 
Gugger, H., Couling, N., Blanchard, A., 2012. 
Fibich, P (ed). 2008. 
Chamber of Architects Berlin (eds). 2005. 
Couling, N. & Overmeyer, K. 2004. 
Couling, N., Overmeyer, K. & Schnorbusch, S. 
2001. 
SELECTED PUBLICATIONS
Scarcity and Ocean Space- case-study Barents Sea, Norway. Archidoct Vol 1, issue 2. ENHSA
http://www.enhsa.net/archidoct/Issues/ArchiDoct_vol1_iss2/main.html
Planning for Flow in Ocean Space. A Barents Sea Case Study, in “Spaces and Flows: An International 
Journal of Urban & ExtraUrban Studies” Vol 4, issue 1. Champaign: Common Ground Publishing
The Urbanization of the Sea in “Urbanism after Urbanism”. Paris: LIAT/ENSA Paris Malaquais
Barents Lessons. Teaching and Research in Architecture. Zurich: Park Books
Park 5.1 in “Leipzig, Begleiter für neue Landschaftsarchitektur” Editionen Garten + Landschaft. 
München:Callwey
Project Park 5.1, Leipzig, cet-01 in Architektur Berlin 05. Salenstein: Braun Publishing
New from Suburbia - Agro City, in “The Challenge of Suburbia”. Ilke & Andreas Ruby (eds)
AD Architectural Design, 05/ 2004. London: Wiley Academy
Urbane Reste - offene Systeme. Park 5.1 in Leipzig-Grünau in “Zeit”, anthos:Zeitschrift
für Landscahftsarchitektur Nr. 2 2001. La Chaux-de-Fonds: BSLA 
CURRICULUM VITAE 269
Deep Urban Land- An Underground Constitution for Switzerland / Inversion- from Object to Space
CH2048- An Urban Portrait revisited  /  CH2048- Charging Territory
Sea of Opportunities- A territorial Constitution for the Barents Sea / Exploring Infrastructure- Living 
& Working in the Barents Sea
Wasserschaft Spree. Urban Design und research paper, Spree river Berlin with Paola Alfaro d‘Alençon. 
urban zero plus. Urban design strategies für urban ecology und zero-emission development, Berlin.
Quantum Shift. Pacific urbanism and double density. Summer School at Auckland University, NZ.
Maximal Change vs. Local Identity. Collaboration with BICEA Beijing. Fayuan-Si district, Beijing
Hochwasser2. Flood protection competition, Regensburg, with Landscape Planning (Prof. Loidl), Water 
Management (Stückrath) und Arch. Design (Popp)

